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DESTRUCTION NOTICE 


WHY—To prevent the enemy from using or salvaging this equipment for his 
benefit. 


WHEN—When ordered by your commander. 
HOW-—1. Smash—tUse sledges, axes, handaxes, pickaxes, hammers, crowbars, 
heavy tools. 
- 2. Cut—Use axes, handaxes, machetes. 


3. Burn—Use gasoline, kerosene, oil, flame throwers, incendiary gren- 
ades. 


. Explosives—Use firearms, grenades, TNT. 


. Disposal—Bury in slit trenches, fox holes, other holes. Throw in 
streams. Scatter. 


ne 


or 


USE ANYTHING IMMEDIATELY AVAILABLE FOR DESTRUCTION OF 
THIS EQUIPMENT 


WHAT—1. Smash—All tubes, taking special care to destroy completely the 
2C26 tubes in the transmitter oscillator. Al) coil forms, 
transformers, selsyn motors, and all chassis. 

2. Cut—aAll cables and coil windings. 


3. Burn—All parts of the equipment that cannot be completely demol- 
ished by other means. 


4. Bend—The dipoles and inductor bars in the transmitter oscillator 
circuit. 


. Bury or scatter—Nameplates, smashed tubes, and all other parts 
of the equipment. 


oT ] 


DESTROY EVERYTHING 


REFERENCE NOTICE 


This is one of three Technical Manuals on Radio Equipment RC-145—A. The 
other two are: TM 11-1331 Radio Equipment RC-145-A, Technical Operation 
Manual. (General description, operating instructions, and Equipment Perform- 
ance log) and TM 11-1431 Radio Equipment RC-145—A, Preventive Maintenance 
Manual. | 


WARNING 


HIGH VOLTAGE 


is used in the operation 
of this equipment. 


DEATH ON CONTACT 


may result if personnel fail 
to observe safety precautions. 


Be careful not to contact high-voltage plate circuits or 115-volt a-c input con- 
nections while checking or servicing the equipment. Make certain that the power 
is turned off before disassembling any part of the equipment. 

Dangerously high voltages are present in the power supplies of this equipment. 
High-voltage capacitors in these power supplies must be discharged manually 
when service checks are made after the a-c power has been removed from the 
components. 


EXTREMELY DANGEROUS POTENTIALS 


exist in the following units: 


Power Supply RA—105—A. 

Control Unit BC—1266—A. 

Radio Receiver and Transmitter BC—1267-A. 
Indicator I-221-A. 


vi 





FIRST AID TREATMENT FOR ELECTRIC SHOCK 


I. FREE THE VICTIM FROM THE CIRCUIT IMMEDIATELY. 


Shut off the current. If this is not immediately possible, use a dry nonconductor (rubber gloves, rope, board) to 








move either the victim or the wire. Avoid contact with the victim. If necessary to cut a live wire, use an axe 


with a dry wooden handle. Beware of the resulting flash. 


ll. ATTEND INSTANTLY TO THE VICTIM'S BREATHING. 


Begin resuscitation at once on the spot. Do not stop to loosen the victim's clothing. Every moment counts. 
Keep the patient warm. Wrap him in any covering available. Send for a doctor. Remove false teeth or other 
obstructions from the victim's mouth. 


POSITION 


1. Lay the victim on his belly, one arm extended directly 
overhead, the other arm bent at the elbow, the face turned 
outward and resting on hand or forearm, so that the nose and 
mouth are free for breathing (fig. A). 


> Ll 2. Straddle the patient's thighs, or one leg, with your knees 
PERT Toe placed far enough from his hip bones to allow you to assume 
Pr the position shown in figure A. 


3. Place your hands, with thumbs and fingers in a natural 
position, so that your palms are on the small of his back, and 
your little fingers just touch his lowest ribs (fig. A). 


FIRST MOVEMENT 


4. With arms held straight, swing forward slowly, so that 
| the weight of your body is gradually brought to bear upon 
oe 3 the victim. Your shoulders should be directly over the heels 
i of your hands at the end of the forward swing (fig. B). Do 
not bend your elbows. The first movement should take 
about 2 seconds. 


SECOND MOVEMENT. 


5. Now immediately swing backward, to remove the pres- 
sure completely (fig. C). 


6. After 2 seconds, swing forward again. Repeat this pres- 


— eee sk cycle should require 4 or 5 seconds. 


CONTINUED TREATMENT 


7. Continue treatment until breathing is restored or until there is no hope of the victim's recovery. Do not give up 
easily. Remember that at times the process must be kept up forhours ‘ 


CPP PN eee, 
Pe 


8. During artificial respiration, have someane loosen the victim's clothing. Wrap the victim warmly; apply hot 
bricks, stones, etc. Do not give the victim liquids until he is fully conscious. If the victim must be moved, keep 
up treatment while he is being moved. 

9. At the first sign of breathing, withhold artificial respiration. If natural breathing does not continue, immediately 
resume artificial respiration. 

10. If operators must be changed, the relief operator kneels behind the person giving artificial respiration. The relief 
takes the operator’s place as the original operator releases the pressure. 

11. Do not allow the revived patient to sit or stand. Keep him quiet. Give hot coffee or tea, or other internal 
stimulants. 


HOLD RESUSCITATION DRILLS REGULARLY 


sure-and-release cycle 12 to 15 times a minute. A complete 
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Figure 1. Rack FM-79 with components installed, Control Unit BC-1266-A, and Remote Indicator 1-227-A. 
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This manual, together with TM 11-1331 and 11-1481, supersedes TM 11-1181, 26 July 1948, 6 September 1948, and 1 December 1943. 


CHAPTER | 


THEORY OF RADIO EQUIPMENT RC-145-A 





ELEMENTARY PRINCIPLES OF IFF AND 
RADIO EQUIPMENT RC-145-A 


Section I. 


I. Introduction 


The primary aim of this technical manual is to pre- 
sent the electrical and mechanical theory of Radio 
Equipment RC~—145—A and to aid the repairman in 
the maintenance, repair, and most efficient operation 
of the equipment. 


2. Contents of Manual 


This manual is divided into four chapters as follows: 


Chapter 1. Theory of Radio Equipment 
RC-145-A. 

Chapter 2. Trouble shooting and repair of 
Radio Equipment RC-145—A. 

Chapter 3. Assembly and disassembly of 


antenna and tower. 
Maintenance Parts List for 
Radio Equipment RC-145-A. 


a. CHAPTER 1. THEORY OF RapDio EQUIPMENT 
RC—145-A. This chapter contains a brief summary 
of the purpose and fundamentals of IFF and both a 
general and detailed description of the function and 
operation of the components of Radio Equipment 
RC—145-A. The detailed theory of the systems in 
the equipment is given in sections II through VIII 
and a discussion of the complete block diagram is 
given in section IX. The theory sections are: 

(1) Section II, Transmitting system. 

(2) Section III, Radio-frequency system. 

“(3) Section IV, Receiving system. 

(4) Section V, Range and timing system. 

(5) Section VI, Azimuth control system. 

(6) Section VII, Power-supply system. 

(7) Section VIII, Signal generator. 

(8) Section IX, Complete block diagram of Radio 
Equipment RC-145-A. 


Chapter 4. 


b. CHAPTER 2. TROUBLE SHOOTING AND REPAIR OF 
Rapio EquipMENT RC-145-A. This chapter deals 
with the technique and methods of finding trouble 
in Radio Equipment RC-145-A. Chapter 2 in- 
cludes the use of the starting procedure in trouble 
shooting, the significance of abnormal indications 
while the set is in operation, voltage and resistance 
measurements of the specific stages and circuit com- 
ponents, waveforms, the methods of signal tracing 
and signal substitution where applicable, and any 
other practicable technique. It also includes in- 
formation on the replacement of defective electrical 
parts. 

c. CHAPTER 3. ASSEMBLY AND DISASSEMBLY OF 
ANTENNA AND Tower. This chapter contains in- 
formation necessary for removal and replacement of 
all parts of antenna AN-154-A and Tower TR- 
24-A. 

d. CHAPTER 4. MAINTENANCE Parts LIST FOR 
Rapio EquirpMENT RC-145-A. This is a complete 
list of all replaceable parts of the radio equipment. 
It includes reference symbols, Signal Corps stock 
numbers, name of part and description, quantity per 
equipment and indicates where parts are available. 


3. Fundamentals of IFF 


a. NeEep ror IFF. When the presence of an air- 
craft or surface vessel is detected by radar or other 
means, it 1s necessary to determine whether the tar- 
get is friendly or hostile. This may be accomplished 
either by recognition, which implies that the target 
is established as friendly or hostile by visual obser- 
vation, or by zdentification. The latter implies that 
the friendliness or hostility of the target is deter- 
mined by means other than visual. 

b. Nonrapar Meruops. Three nonradar methods 
of recognition are now in use. One method involves 
the coordination of reports from radar equipment 
and from distant observers who have been able to 
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Figure 2. IFF, block diagram. 


recognize the target. Another method is by a proc- 
ess of elimination, based on the knowledge of the 
movements of friendly aircraft and surface vessels. 
In the third method a craft identifies itself to a 
direction-finding system of radio telegraphy usually 
in a simple code. 

c. Rapar SysTeM, IFF. All such methods involve 
considerable coordination and consequent time de- 
lay, and it has been found essential to avoid this by 
providing means of direct identification at the point 
where the target is detected by radar. Radar sets 
are not, in themselves, capable of determining 
whether a target is friendly or hostile, and various 
systems have been developed whereby aircraft and 
surface vessels are provided with equipment which 
allows them to establish their friendly character, 
either directly to the primary radar set or to addi- 
tional apparatus associated with the radar set. Such 
svstems of identification are known as Identification 
Friend or Foe (IFF). : 


d. DEVELOPMENT OF IFF. Early types of IFF 
equipment made use of the radar signal but this 
was soon found to be inadequate. Radar sets now 
operate on such a large number of widely separated 
frequencies that it has become impracticable to pro- 
duce a single IFF set capable of tuning and respond- 


ing to all of them. To provide an adequate identi- ~ 


fication service operating in this manner it would, 
therefore, be necessary for aircraft and ships to 
carry several different types of IFF equipments. 
Furthermore, it would be necessary to introduce — 


additions and modifications to this equipment each 


time radar equipment on a new frequency was in- 
troduced. Such increases in the amount of equip- 
ment carried, particularly in aircraft, would not be 
feasible. This difficulty, however, has been over- 
come by the introduction of a universal frequency 
band for IFF, separate from that of the radar sets. 
In this manner, though the need for extra equipment 
still exists, it 1s possible to save installation of sev- 








6 


eral IFF sets in each aircraft and ship at the expense 
of fitting auxillary apparatus to the radar set, 
where considerations of space and weight are, in 
general, of less critical importance. 


4. Mark III IFF 


a. DescripTion. The complete Mark III IFF 
system consists of two separate units (fig. 2): the 
ground unit, called the interrogator-responsor, which 
is located near the radar set; and the airborne equip- 
ment called the transpondor, which is located in the 
friendly plane. .The radar operator challenges the 
unidentified plane by operating the interrogator- 
responsor. As shown in figure 2, pulses of r-f energy 
are radiated toward the plane. These pulses are 
very weak (1 kw), as compared with the power of 
the radar pulses (100 kw), and consequently, the 
signal reflected from the plane is too small to be 
detected. If, however, the plane is friendly, it will 
contain a transpondor. The interrogation pulses 
are received by the: transpondor and are then 
amplified, altered, and retransmitted with sufficient 
power to present an intelligible signal at the inter- 
rogator-responsor. Here the pulses are detected, 
amplified, and presented on the cathode-ray tube 
display. The necessary identification information 
is obtained from the coding of the altered retrans- 
mitted pulses. The following subparagraphs de- 
scribe the system components and coding. 

b. INTERROGATOR-RESPONSOR. The ground equip- 
ment consists of transmitter and modulator units 
(interrogator), receiver and display units (respon- 
sor), and associated antenna and power units. A 
signal from the radar unit controls the circuits which 
supply pulses to operate the transmitter and dis- 
play unit. The r-f pulses from the transmitter are 
fed to a directional antenna. By rotating this 
antenna, the operator is.able to examine space with 
radio waves in the same manner as any radar set 
and thus interrogate the unidentified plane. The 
returned coded pulses are detected and amplified 
by the receiver circuits and then supplied to the dis- 
play unit. Since there is little delay in the trans- 
pondor, the time lapse between the transmitted in- 
terrogation pulse and the received coded pulse can 
be used accurately to measure the range. 

c. TRANSPONDOR. The airborne equipment con- 
sists of receiver, coding unit, transmitter unit, an- 
tenna, and power supply. The very sensitive re- 
ceiver detects the interrogation pulses and passes 
them to be amplified in the coding unit. Here the 
pulse width is varied, but the repetition rate is main- 
tained. These coded pulses are used to actuate the 


transmitter which retransmits the altered interroga- 
tion pulses. It is because of this additional push 
given to the original pulses that the IFF equipment 


_with its very low power will have the same range as 


the larger and more powerful radar set. The trans- 
pondor normally uses one antenna for both receiving 
and transmitting. 

d. ALLocaTION OF IFF Frequencies. The tuning 
of the transpondor receiver and transmitter is swept 
periodically through a band of frequencies (157 to 
187 mc) and spot frequencies are allocated to the 


_ Interrogator-responsor equipments associated with 


the various types of radar sets. Use of a frequency 
band in this manner has important advantages over 
the use of a single frequency for IFF purposes, in- 
cluding a reduction in the amount of mutual inter- 
ference and the risk of over-interrogation (swamp- 
ing) of the transpondor in operational areas having 
a high density of radar interrogation requirements. 
The wide band pass of the receiver (4 me) insures 
adequate time during the transpondor sweep to per- 
mit easy identification of the pulse coding. As the 
transpondor is actuated ordinarily by the interro- 
gator transmission and not as in early types of inter- 
rogation by the main radar transmission, the system 
permits additional security in that the interrogator 
need only be switched on when desired, thus avoid- 
ing continuous transmissions from the transpondor. 

e. Dispuay Systems. The identification signals 
received by the responsor may be displayed cither 
on the display unit of the radar set or on a separate 
display unit. In Radio Equipment RC-145-A, the 
identification signals are displayed on the display 
oscilloscope of Control Unit BC-1266—-A. In this 
way, the identification signal is promptly correlated 
with the correct target. 

f. Copinc. (1) The transpondor sweeps the fre- 
quency band in approximately 214 seconds; hence, 
sweeps through any interrogator frequency at inter- 
vals of 21% seconds. Coding is accomplished by ar- 
ranging the transpondor so that during consecutive 
sweeps it may return to the interrogator-responsor 
equipment either: 

(a) No reply. 

(6b) A narrow pulse. 

(c) A wide pulse. 

(2) The basic coding cycle consists of four sweeps 
after which all codes are repetitive. In this way six 
distinct codes have been provided which are selected 
by a switch on the transpondor control unit. It is 
apparent that the minimum time required to estab- 
lish which code is in use is about 10 seconds. 

(3) The various codes provide either a means of 


\ 
‘ 


discriminating between different types of friendly 
craft or a means of gaining additional security. In 
addition to the six codes described above, a further 
code is available in which a very wide pulse is re- 
turned each sweep. This code is the most easily 
distinguished and is intended as a universal distress 
code. 


Table I. Coding positions, sequences, and pulse durations. 


Coding Ist 2d 3d 4th 
Position sweep sweep swee}) swee. 
1 N N N N 
2 N _ N = 
3 N N N _ 
4 N N W W 
5 N _ W a 
6 N N W be 


Emergency VW VW VW VW 


N=Narrow transmitted pulses, from 5 to 12 
microseconds. 

W=Wide transmitted pulses, from 17 to 30 micro- 
seconds. 


ANTENNA JUNCTION BOX 





VW=Very wide transmitted pulses, from 60 to 
100 microseconds (used when the friendly aircraft 
is in distress). 

— =No transmission. 

Ratio of wide pulse to narrow pulse (W/N) must 
be 2.5 or larger. 


5. Radio Equipment RC—145-A 


a. DESCRIPTION. Radio Equipment RC-145-A is 
a mobile IFF unit. It is designed for installation in 
the trailer which houses Radio Set SCR-545-A. A 
transport trailer is used for shipment of the antenna 
of Radio Equipment RC—145—A; and consequently 
the equipment and its associated radar unit can be 
moved together as required. The function of the 
RC-145-A is identification of friend or foe. In 
common with other IFF equipments Radio Equip- 
ment RC-—145—-A is capable of identifying, within 
certain limits, the particular aircraft which has been 
detected by the associate radar unit. The factor 
which enables the IFF unit to establish the identity 
of a particular plane is its ability to make use of the 
information supplied by the radar unit. In this way 
the IFF and radar units operate as one to supply the 
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Figure 3. Radio Equipment RC-146-A, simplified block diagram. 


operator with the necessary information. The 
maximum effective range of Radio Equipment RC-— 
145-A is approximately 100,000 yards. 


b. BLock DiaGRAM OF Rapio EQuipMENT RC-— 
145-A. (1) Figure 3 shows the complete block dia- 
gram of Radio Equipment RC-—145-A. The RC- 
145-A has essentially the same fundamental com- 
ponents as the basic IFF equipment described in 
paragraph 4. The transmitter is triggered by the 
synchronizing voltage of the associated radar unit 
and processed through the control unit which estab- 
lishes the recurrence rate of the transmission. The 
transmitter generates pulses of r-f energy which are 
fed to a directional antenna and radiated into space. 
The radiated pulses reaching a friendly aircraft are 
detected, amplified, coded, and retransmitted by its 
transpondor. The transpondor pulses are picked up 
by the RC-145—A antenna and fed into the receiver 
where they are detected and amplified. The output 
of the receiver is fed into the control unit (display 
oscilloscope). The control unit is the master unit; it 
supplies all the necessary trigger pulses, sweep volt- 
ages, and range-measuring circuits. The RC-145-A 
provides a means of establishing the azimuth of the 
interrogated target. This is accomplished by a 
rotating antenna with a lobe switching arrangement. 
The purpose of the azimuth determination is not to 
establish the direction of the target, but rather, to 
be used in conjunction with the radar equipment to 
determine identity of a particular target. 


(2) Figure 3 shows the basic aspects of the RC- 
145-A and the main principles of its functioning. 
The details of the circuits used in the equipment are 
described in succeeding sections of this chapter. 
Study the block diagram before and during the 
reading of the following paragraphs, which give 
additional facts of general interest on the different 
units. | 

c. TRANSMITTER Unit. The transmitter unit con- 
sists of several separate circuits: an amplifier and 
blocking oscillator, which shapes the pulses; a 
modulator, which is triggered by the blocking oscil- 
lator and acts as an electronic switch to turn the 


high voltage to the oscillator tubes on and off; and - 


an r-f oscillator, which produces the r-f energy. The 
transmitter receives a trigger pulse from the control 


unit about 240 times a second (dependent upon the - 


radar syne voltage). The transmitter contains cir- 
cuits for shaping and amplifying the trigger pulse to 
a value of 3,000 volts, which is applied to the plates 
of the transmitter oscillator tubes for a period of 
4 to 10 microseconds. 


d. Recerver Unit. The receiver of the RC- 


145—-A receives and amplifies the transpondor’s re- 
turn pulse. The receiver is a conventional super- 
heterodyne using a video amplifier as the. output 
stage. The receiver has a double channel detector 
to supply the video amplifier and the tuning indi- 
cator with a portion of the i-f output signal. 


e. ControL Unit. The control unit contains all 
the essential trigger circuits and a display oscillo- 
scope. This unit can be called the tumer of the com- 
plete equipment because it produces all of the 
trigger pulses and provides the ranging circuits for 
the proper display of the received signals. The 
operation of the control unit is actuated by the syn- 
chronizing voltage from the associated radar unit. 
This, together with the functions of the control unit, 
enables the operation of the IFF and radar equip- 
ments to be coordinated. 


f. INpicaToR AND REMOTE [NpicaTor Units. The 
indicator units contain all circuits and devices for 
controlling the operation of the antenna lobe switch- 
ing and tower rotation. The indicator units are com- 
posed of the following circuits: a control-impedance 
amplifier, which is actuated by displacement of 
selsyn transformers and which controls the imped- 
ance in the antenna drive-motor circuit; a reversing 
circuit, which is controlled by the displacement of 
the selsyn transformers and which switches the 
capacity of the drive-motor circuit to determine the 
direction of rotation; and an indicator circuit, which 
utilizes a tuning eye to indicate the displacement of 
the selsyn transformers, thus indicating when the 
antenna has reached the proper azimuth setting. 

g. ANTENNA Unit. The antenna is composed of 
three dipoles and a reflector. The antenna is used 
for both the receiver and transmitter. A lobe- 
switching assembly is used to permit the use of the 
directional characteristics of the antenna. The lobe 
switching is accomplished by a cam arrangement 
driven by a motor which runs at a constant rate. 
The antenna unit contains three dipoles mounted in 
front of a reflector, and a lobe switching arrange- 
ment which controls the horizontal lobe pattern of 
the dipoles. 


6. Technical Characteristics of Set 


The principal technical characteristics of the RC- 
145—A are as follows: 


Characteristic Value 
Frequency 157 to 187 mc 
Peak power output 1 kw 
Pulse width 4 to 10 psec 
Recurrence frequency 240 cps 





Characteristic Value 
Maximum range 100,000 yds 
Azimuth coverage 360° 
Range accuracy + 500 yds 
Power requirements 115-v, 60 cps, single 
phase; 1,560 watts 


7. Major Components of Radio Equipment RC-145-A 


Radio Equipment RC-145—A consists of several 
separate components listed below: 

. Radio Receiver and Transmitter BC-1267-A 
. Control Unit BC-—1266-A 

Indicator I-221-A 

. Remote Indicator I-227-A 

Power Supply RA-105-A 

Switch SW-220-A 

Antenna AN-154-A 

. Tower TR-24-A 

1. Signal Generator I-222—-A 
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Section Il. TRANSMITTING SYSTEM 


8. Introduction 


The transmitter section of Radio Receiver and 
Transmitter BC-—1267-A contains all the circuits 
necessary to produce the desired pulses of r-f energy. 
The operation of the transmitter is synchronized 


with the other components of the equipment by a 
synchronizing voltage supplied by the control unit. 
The input circuits of the transmitter process the 
synchronizing pulse to produce a final output pulse 
of the proper width and amplitude. 


9. Block Diagram 


The diagram in figure 5 shows the basic circuits of 
the transmitting system. Each of the circuits is 
described briefly in the following paragraphs. 

a. SYNCH! AMPLIFIER. The synch amplifier con- 
tains two stages of amplification and a cathode fol- 
lower. The second stage operates as a limiter am- 
plifier to produce a constant output for triggering 
the blocking oscillator. 

6. BLockincG OsciLuatTor. The blocking oscillator 
is triggered by the pulse from the cathode follower 
in the synchronizing amplifier. The oscillator pro- 
duces a rectangular pulse which can be varied in 
width from 5 to 8 microseconds. This pulse is ap- 
plied to the grids of the modulator tube. 

c. MopuLator. The modulator operates with a 
grid voltage which holds it beyond cut-off. The 
modulator is connected in the plate circuit of the 
r-f oscillator and acts as an electronic switch (the 


1 Throughout this manual the words ‘‘syne’’ and ‘‘synch" are used 
interchangeably. Synch is the word which appea:s on the manufac- 
turer’s equipment. 





Figure 4. Radio Recewer and Transmilter BC-1207-A, front oblique transmitter section, 
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Figure 6. Transmitter, block diagram. 


modulator applies plate voltage to the r-f oscillator 
when a synchronizing pulse is applied to its grids). 

d. R-Fr Oscittator. The r-f oscillator produces 
the r-f signal pulses. The oscillator is quiescent 
until plate voltage is applied by the modulator. The 
oscillator generates for the period of time the syne 
pulse is present at the grids of the modulator. 


10. Functioning of Parts 


a. SyNCH AMPLIFIER. The transmitter trigger 
pulse is obtained from the control unit. The pulse 
is applied to the grid of pulse-amplifier tube 16 
through pin 3 of the interconnecting plug and capac- 
itor 19-2. (See fig. 6.) Jack 150-1, SYNCH INPUT 
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Figure 6. Transmitter, sync-amplified circuit. 


(fig. 19), is shunted across the input to provide a 
means for observing the synchronizing trigger pulse. 
The coaxial line carrying this pulse from the con- 
trol unit to the transmitter is loaded by resistor 
73-4. The first section of tube 16 functions as an 
amplifier. The positive trigger pulse applied to the 
grid produces an amplified pulse in the plate circuit. 
This pulse is coupled to the grid of the second sec- 
tion of tube 16, which functions as a limiter amphi- 
fier. This section operates with zero bias and will 
saturate when a pulse exceeding 10 volts is applied 


to the amplifier section. The limiter produces a 
constant output for any input to the first section 
which exceeds 10 volts. The output from the pulse 
amplifier is fed to the grid of a conventional cathode 
follower (tube 18) through capacitor 19-3 and 
terminal 6 of the chassis plug. The output from the 
cathode follower is coupled to the blocking oscillator 
tube (19). 


b. Buocxinc OsciLuator (fig. 7). The blocking 
oscillator is triggered by the positive pulse from the 
cathode follower. The cathode of the blocking os- 
cillator has a fixed bias supplied by a divider net- 
work consisting of resistors 95-3, 78-2, and 78-3, 
connected between the 300-volt supply and ground. 
This bias is approximately 40 volts and is suffi- 
cient to cut off the tube when a trigger pulse is not 
present on the grid. The action of the blocking 
oscillator 1s as follows: the grid voltage of the block- 
ing oscillator is negative with respect to the cathode 
because of fixed bias. When a positive trigger pulse 
is applied to the grid, the grid becomes positive with 
respect to the cathode. This positive voltage causes 
plate current to flow. The flow of this current 
through the primary windings of blocking oscil- 
lator transformer 118 induces into the secondary a 
voltage of such a polarity that the grid becomes 
more positive. This effect causes a greater plate 
current to flow. Because of this regenerative action, 
the plate current rises rapidly to a point of satura- 
tion. This condition is unstable and the process 
reverses. The plate current decreases, causing a 
negative voltage to be applied to the grid. This 
causes the plate current to decrease more rapidly, 
resulting in a more negative grid, until the tube 
current is off. Thus, the blocking oscillator com- 
pletes one cycle and then is quiescent until the ar- 
rival of the next trigger pulse which initiates an- 
other cycle. The width of the pulse produced by 
the blocking oscillator is determined by the con- 
stants of the transformer and the time constant in 
the grid circuit. Therefore, capacitors 30-1 and 
30-2 and resistors 52-3 and 89-1 also determine 
the width of the pulse produced. Resistor 89~1 is 
variable, making it possible to vary the width of 
the pulse over a range of approximately 5 to 8 
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Figure 7. Transmitter, blocking-oscillator circuit. 
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Figure &. Transmitter, modulator circiat. 


microseconds. Capacitors 22-1B, 22-1A, and 32 
are used to filter the circuit. The output pulse of 
the blocking oscillator appears across the winding 
of transformer 118 which terminates at 3 and 4. 
This is a positive pulse approximately rectangular 
in shape and has a width of between 5 and 8 micro- 
seconds. 


c. Mopuutator. The modulator stage utilizes a 
3E29 tube, 17 (fig. 8), which is a double pentode 
connected in parallel. The output of the blocking 
oscillator is applied to the grids of tube 17. The 
grid bias for this tube is obtained from a negative 
150-volt source, applied through the output wind- 
ing of tHe blocking oscillator transformer 118. Vari- 
able resistor 89-2 and resistor 53-3 are connected 
across the 150-volt supply to ground. This makes 
it possible to vary the bias voltage from —90 to 
-—140 volts. Plate voltage of 2,300 volts is applied to 
the plate of tube 17 through the primary of trans- 
former 119. Screen voltage is obtained from a 600- 
volt source. The dual variable control] 91, connected 
to the supply, makes it possible to vary the screen 
voltage from zero to 600 volts. The screen is by- 
passed at the socket by capacitor 23. The positive 
voltage applied to the grid produces a negative 
pulse in the plate circuit across the primary wind- 
ings of transformer 119. This produces a positive 
pulse of approximately 3,000 volts across the sec- 
ondary winding. The energy to produce this pulse 
is obtained from capacitor 25, which is discharged 
by bleeder resistors 82-1, 82-2, 82-3, and 82-4. 
Cathode-bypass capacitor 24 serves to bypass the 
pulse to ground. The d-c return is through resis- 
tor 86, which acts as a shunt for the 0-1 milliameter 
160. This meter can be connected into the cathode 
circuit by means of switch 140 to measure the 
modulator current. Choke 120 and resistor 59-6 as 
well as the shield from terminal 4 on the trans- 
former are necessary to keep the strong audio pulse 
from getting into the receiver circuits. 


d. R-Fr Oscituator. The r-f oscillator uses two 
2C26 tubes (20 and 21) connected as a push-pull 
plate circuit. (See fig. 9.) Transmission lines are 
used for the circuit elements instead of lumped con- 
stants. The plate line is tuned by means of an ad- 
justable shorting bar. By adjustment of this short- 
ing bar the transmitter frequency may be varied 
from 157 megacycles to 187 megacycles. The plate- 
grid capacity of the 2C26 tubes serves to tune the 
plate line. Since this capacity will vary with indi- 
vidual tubes, it is possible to compensate for these 
variations by means of the variable capacitor 29. 
The grid line is untuned and is broadly resonant. 


The cathodes of the tubes are connected to one side 
of the heater, and the heater return to ground is 
through r-f chokes 114-2 and 114-4. The oscilla- 
tor is grid-leak biased by resistor 62—1.- The oscil- 
lator plate voltage is obtained from the modulator 
transformer 119. There is no d-c voltage on the 
plates of the 2C26 tubes until the modulator pulse 
is applied. This causes these tubes to oscillate at 
an r-f frequency for the duration of the pulse after 
which it 1s quiescent until the next pulse appears. 
The antenna line is about 14 wavelength long, in- 
ductively coupled to the plate line and tuned by 
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Figure 9. Transmitter, r-f oscillator circuit. 


variable capacitor 28. The output of the oscillator 
is taken from a tap on the antenna line and 1s con- 
veyed by means of a coaxial line to connector 
170-2. .This connector applies the output to the 
antenna matching section. The output of the match- 
ing section is connected to the diode measurement 
circuit and to antenna receptacle 170-1. 


e. DiopE MEASUREMENTS. (1) The diode tube 
9006 (14) is used to measure the power output and 
pulse shape of the transmitter. (Sce fig. 10.) The 
plate of this diode is connected to the antenna trans- 
nussion Hine. Two cathode resistors 79-5 and 85 
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biouce 10. Transonitler, diode measurement circuit. 


are connected from cathode ta ground. Capacitor 
22-2B can be considered a short circuit at pulse 
frequencies. A test switeh provides a means for 
measuring the power output of the transmitter. 
This switeh has three positions and is spring loaded 
so that it remains in the OPERATE position. 
When thrown to the left, the switch connects meter 
160 in the cathode circuit of tube 3E29 as previously 
deseribed in ¢ above. When thrown to the right, 
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the switch performs the following functions, in 
order to measure transinitter power: it shorts re- 
sistor 79-5 in the cathode circuit of tube 14, thus 
leaving a low-value resistor 85 in the circuit; it 
connects a 400—-volt supply to the bottom of resistor 
&5 (potentiometer 92 varies this voltage from zero 
to 400 volts); and it disconnects the low receiver 
output from pin No. 6 on the plug which leads to 
the cathode-ray tube of the control unit and con- 


SEC 2140 


nects the low output of the cathode-follower tube 
VT-94 (15) in its place. 

(2) The rectified pulse from tube 14 is applied 
to the grid of the cathode-follower tube (15) 
through coupling capacitor 20-1. (See fig. 10.) The 
output of the cathode follower is applied to the 
cathode-ray tube of the contro] unit through pin No. 
6 on the plug. Thus, it is possible to see the width of 
the transmitted r-f pulse directly on the screen. This 
pulse can be decreased in magnitude and eliminated 
completely from the screen by applying voltage 
from potentiometer 92. The amount of voltage nec- 
essary to wipe out the pulse can be read on meter 
160. However, since the load resistance of 50 ohms 
is known, this voltage appears in terms of powcr 
output. When it is in the normal position, the 
receiver low output is connected to pin No. 6 on the 
plug and resistor 79-5 is again in the circuit. This 
resistor has a very high value and is used to pre- 
vent tube 14 from loading the antenna. 

(3) Jack 150-2, LOW (fig. 19), provides a means 
for testing the receiver low-impedance output pulse 
which is taken from the junction of resistors 94 and 
59-5 in the cathode follower output circuit. It also 
monitors the low-impedance output transmitter 
pulse from the diode-measuring circuit when the 
test switch is thrown to the right. This connects 
the jack with the junction of resistors 66 and 63-2. 
Jack 150-3, HIGH (fig. 19), provides a means for 
testing the high-impedance receiver-output pulse 
which is taken directly from the cathode follower 
(12). When test switch 140 is thrown to the right, 
jack 150-3 also monitors the high-impedance out- 


put of the transmitter diode-measuring circuit 
(cathode of 15). Pin No. 17 on the plug provides 
for connecting these two outputs to the display tube 
in the control unit. 


Section III. 


RADIO-FREQUENCY SYSTEM 
Lf. Introduction 


The radio-frequency system is the part of the equip- 
ment which carries the outgoing pulses from the 
transmitter to the antenna and also carries back 
from the antenna to the receiving system any re- 
turn pulses picked up by the antenna. The basic 
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Figure 12. Antenna AN-164-A. 





ideas involved in using a single antenna for trans- 
mitting and receiving will be discussed in para- 
graph 13a. The components of the r-f system are 
shown in figures 11 and 12. 
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Figure 13. R-f system, block diagram. 


12. Block Diagram of R-F System 


This simplified diagram in figure 13 shows the ele- 
ments of the r-f system and their relationship to the 
transmitting and receiving systems. Each of the 
elements, described briefly below, will be discussed 
later in this section. 

a. ANTENNA-MATCHING SECTION. The antenna- 
matching section consists of two folded coaxial lines 
so arranged that their lengths may be varied. The 
purpose of the antenna-matching section is to cou- 
ple the receiving system and transmitting systems 
to the antenna system, and to match the impedance 
of the systems to the antenna. 

b. ANTENNA. The antenna connects to the an- 
tenna-matching section through the tower-junction 
box. The antenna is composed of three dipoles 
mounted in front of a reflector frame. The ap- 
proximate length of the dipoles is a half-wavelength 
of the r-f waves. The dipoles are so arranged and 
so controlled by a lobe-switching arrangement that 
they produce horizontal lobe patterns which estab- 
lish the directional characteristic of the antenna 
system. 


13. Functioning of Parts 


a. ANTENNA-MATCHING SEcTION. Since a com- 
mon antenna is used for transmitting and receiving, 
some means must be used to insure that most of 
the transmitted energy reaches the antenna and also 
that most of the received energy reaches the re- 
ceiver. These functions are performed by the 
antenna-matching section (fig. 11) which consists 
of two folded coaxial lines with a common end, so 
arranged that their lengths may be varied. The 
common end of these lines is connected to the an- 
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tenna transmission line forming a branched line 
from the antenna. The open ends of these branches 
are connected to the receiver and transmitter respec- 
tively, by suitable lengths of coaxial cable. 

(1) The input impedance of the antenna is the 
same as the characteristic impedance of the coaxial 
antenna transmission line. This is the impedance 
appearing at the common end of the antenna-match- 
ing section, looking toward the antenna. If the 
length of the matching section is adjusted so that 
the total length of line between the common termi- 
nal and the transmitter is one wavelength, the trans- 
mitter impedance will appear at the common ter- 
minal. A similar condition exists in the receiver 
branch of the section. 


(2) When the transmitter pulses, the output im- 
pedance is low because the oscillator tubes are con- 
ducting. This low impedance is transferred to the 
common terminal of the matching section and 
matches the impedance of the transmission line. A 
portion of the r-f pulse also takes the path to the 
receiver from the common terminal of the antenna- 
matching section. This voltage appears at the grid 
of the first r-f amplifier and causes grid current to 
flow. This flow of grid current charges grid capaci- 
tor 2 through the low grid-cathode resistance. The 
time constant of the charging circuit is so short 
that the capacitor charges on the first positive half- 
cycle and cuts the tube off. Current flow then 
ceases and no further loss takes place in the re- 
ceiver. When the pulse ends, the charge on capaci- 
tor 2 leaks off through resistor 50-1, and the 
receiver is ready to receive the return signal from 
the antenna. 


(3) When the transmitter is not pulsing, its out- 
put impedance is high because the oscillator tubes 
are not conducting. This high impedance is trans- 
ferred to the common terminal of the antenna 
matching section. The received signal from the 
antenna takes the lower impedance path to the re- 
ceiver, and little energy is lost in the transmitter. 

(4) The variable section must have sufficient ad- 
justment to maintain a total of one wavelength; 
that is, to keep the total length of the fixed con- 
necting cable plus the variable section one wave- 
length long between the limits of 157 and 187 mega- 
cycles. This requires a variation of approxi- 
mately 12 inches in length, but, since the sections 
are folded, a 6-inch change is sufficient. Actually, 
the total variation on the antenna-matching sec- 
tion supplied in this equipment has been made 
slightly greater than 7 inches to insure ample ad- 
justment range. 
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Figure 14. Antenna AN-154-A, diagrammatic representation. 


b. ANTENNA. (1) Structural design. (a) -Figure 
14 is a diagrammatic representation of the an- 
tenna, which consists of three half-wavelength dipole 
radiators supported on a reflecting frame. This 
frame is a tubular structure, 90 inches wide and 
40 inches high; it constitutes the mechanical sup- 
port and part of the reflecting surface. The balance 
of the reflection comes from vertical wires, spaced 
21% inches apart, attached to the top and bottom 
members of the frame. 

(6) The dipoles and all resonant lines in the 
energy-feeding system are designed for correct 
electrical length at 172 megacycles or a wavelength 
of 1.74 meters. 

(2) Dipoles. (a) Each dipole illustrated in fig- 
ure 14 is supported by two metal tubular supports 
which act as a transmission line. The supports are 
14 wavelength long at 172 megacycles. These two 
supporting members are rigidly fastened to a plate 
(fig. 14) which constitutes an electrical short cir- 
cuit for the two supporting members. Any quarter- 
wave transmission line that is short-circuited at one 
end appears to be open-circuited at the other end; 
therefore, the two halves of any dipole mounted on 
the supporting members are essentially insulated 
from each other. 

(6) A schematic diagram of a single dipole is 
shown in figure 15 @. Because the two halves of 
the dipole are essentially insulated from each other, 
the voltage feeding the dipoles may be applied be- 
tween the two halves of the dipole at its center. 
This 1s accomplished by leading the coaxial lines 
feeding the dipole through the tubular supports. 
The center conductors of the coaxial lines are 
brought out at the ends of the tubular supports and 
connected together while the outer conductors are 
connected to the dipoles. Line 2 (fig. 14) is one- 
half wavelength longer than line 1 which results in 


a phase difference of 180° in the voltages im- 
pressed on the two halves of the dipole at point B. 
The action may be better understood by referring 
to figure 15 @). The arrows show the directions of 
current flow in the dipole at one particular instant. 
The input resistance of the dipole is represented 
by a resistance, B. The inner and outer conductors 
are connected together through resistance B and 
all power lost in the resonant section from A to B 
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Figure 15. Antenna AN-154-A, single dipole. 


is lost in the resistance B which is the radiation re- 
sistance of the dipole. Thus the power in the line 
is delivered to the dipole and radiated there as r-f 
energy. The impedance of lines 1 and 2 is 50 ohms 
and since they are in series at the feedpoint, B, the 
impedance of the dipole is adjusted to 100 ohms 
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Figure 16. Antenna AN-164-A, schematic dtagram. 


in order to achieve maximum power transfer and 
maximum radiation. 

(c) Figure 16 shows a schematic diagram of the 
r-f portion of the antenna. The signal from the 
transmitter is fed to the antenna through transmis- 
sion line 1. Capacitor 7-2 allows the r-f signal to 
reach the antenna but isolates the center conductor 
of the transmission line from the low-frequency 
currents and direct current in the antenna lobe 
switch circuit. After passing through capacitor 
7-2, the transmission line branches out into three 
separate lines (2,3, and 4). These three lines carry 
the signal to each of the three dipoles. The lengths 
of the three lines are all equal, and the dipoles 
would all be fed in phase if it were not for the con- 
nection of the lobe switch to the outer dipoles 
through transmission lines 5 and 6. 

(4) Lobe suitch. (a) The lobe switch causes 
transmission lines 5 and 6 alternately to shunt the 
outer dipole feed lines with inductive and capaci- 
tive reactances, thus shifting the direction of max- 
imum radiation of the antenna. It also provides 
switching in synchronization with the main r-f pat- 
tern switching for the purpose of providing blanking 
and spread pulses in the control unit. (See fig. 16.) 

(6) Transmission lines 5 and 6 are identical and 
of such length that when one end is short-circuited, 
the other end, which is connected across its respec- 
tive outer dipole feed lines, presents an inductive 
reactance. At the same time that one of the two 
lines (5 and 6) is short-circuited, the other line is 
terminated by capacitor 11-1 or 11-2. This line 
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then presents a capacitive reactance across its outer 
dipole feed line. Because of the inherent inductance 
of the contacts of the lobe switch, it is impossible 
to get a perfect short circuit at the frequencies used. 
For this reason, capacitors 9-1 and 9-2 are con- 
nected in series with the contacts of the switch. 
These capacitors have reactances equal in magni- 
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Figure 17. Antenna AN-154-A, lobe pattern. 





tude but opposite in sign to the inductive reactances 
of the contacts themselves; consequently, the re- 
sultant circuit is series resonant and forms a good 
short circuit to the end of lines 5 and 6 when their 
respective contacts are closed. The purposes of the 
blanking and spread pulses are explained under the 
theory of operation of the control unit described 
in paragraph 19. Figure 16 shows a simplified 
schematic diagram of the lobe switch contacts to 
illustrate the formation of these pulses. The com- 
plete switch schematic is shown in figure 18 in which 
it can be seen that when the left contact of the lobe 
switch is closed, there is a d-c path from spread ter- 
minal A of plug 4 to ground; and that when this left 
contact 1s open, the d-c path is broken. Tracing 
this circuit, it can be seen that the current flows 


from terminal A of plug 4 through choke 8-1 and. 


through the center conductor of the transmission 
line to receptacle 3-9 on the lobe switch. From 
here it goes through the left contact of the lobe 
switch and choke 8-2 to ground. In traversing the 
blanking circuit, the current leaves terminal F of 


plug 4, goes through resistor 15 and choke 8-3 in 
the switch, through the right-hand contact of the 
lobe switch to the center conductor of the transmis- 
sion line; through this conductor to the left-hand 
contact of the lobe switch, and through this contact 
and choke 8-2 to ground. The purpose of chokes 
&-1, 8-2, and 8-3 is to isolate the r-f circuits of the 
lobe switch from spread and blanking circuits. It 
is possible for transients in the blanking circuit of 
the lobe switch to trigger off the horizontal sweep 
of the control unit. Capacitor 7-1 and resistor 15 
are used to suppress any such transients. 

(5) Antenna pattern. Figure 17 is a representa- 
tion of the horizontal directivity of Antenna AN- 
154—A for both positions of the lobe switch, which 
alternately selects the pattern shown. Figure 17 
shows how the two patterns cross the zero axis with 
equal amplitude. The signals received from each 
position of the lobe switch are balanced by rotating 
the antenna mast in the proper direction. When the 
signals are of equal amplitude, the correct azimuth 
of the signal source is attained. 
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Figure 18. Antenna AN-15 
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Legend for Antenna AN-154-A and Suittch SW-220-A 


Reference 
No. Qty Name of Part 
1-1 to 1-6 6 Cable 
2 1 Junction Box 
3-1 to 3-16 16 Receptacle, Coaxial Female 
4 1 Receptacle, Male, 6 Pin 
5-1 to 5-3 3 Dipoles 
6 1 Switch, Rotary 
Capacitor 
7-1 to 7-2 2 Mica 01 MFD 
+ 10% 500 Volts DC 
Choke Coil 
8-1 to 8-3 3 2.5 Microhenries 
Capacitor 
9-1 to 9-2 2 Ceramicon 35 MMF 
+ 10% 500 Volts DC 
Capacitor Cer Trimmer 
11-1 to 11-2 2 3 to 12 MMF + 10% 
500 Volts DC 
12 1 Receptacle, Female 
13 1 Plug, Male 
14-1 to 14-3 3 Plug, Male 
15 1 Resistor, 470 Ohms, + 10%, 42 Watt 


Manufacturer 


Snyder Manufacturing Co. 


Snyder Manufacturing Co. 
American Phenolic Corp. 
American Phenolic Corp. 
Snyder Manufacturing Co. 
Russel Electric Co. 


Micamold Radio Corp. 
Belmont Radio Corp. 


Erie Resistor Corp. 


Centralab. 


American Phenolic Corp. 


- American Phenolic Corp. 


American Phenolic Corp. 
Allen-Bradley Co. 


Section IV. RECEIVING SYSTEM 


14. Introduction 


The function of the receiving system is to amplify 
and process the signals picked up by the antenna 
and apply them to the display unit. The receiver 
system utilizes a superheterodyne circuit. A dis- 
cussion of the block diagram follows. 
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15. Block Diagram of Receiving System 


A block diagram of the receiver is shown in figure 
20. The reply pulses are picked up by the antenna 
and fed through the antenna-matching section to 
the r-f section of the receiver. The two stages of 
r-f amplification comprise a conventional r-f am- 
plifier. The output of the r-f amplifier is fed into 
the mixer stage together with the signal from the 
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Figure 19. Radio Receiver and Transmitter BC-1267-A, front oblique receiver section. 
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Figure 20. Receiving system, block diagram. 


local oscillator, which is a modified Colpitts type 
operating over the range from 146 to 176 mega- 
eycles. The two r-f signals are fed to the grid of 
the mixer tube. The input signal and the oscillator 
signal are heterodyned within the mixer to produce 
an 1-f signal of 11 megacyeles. The i-f amplifier is 
a conventional five-stage amplifier. Each stage is 
tuned individually by varying the permeability of 
the tuning coil. Stagger tuning is used to produce 
a band width of 4 megacyeles. The output of the 
i-f amplifier is fed to a double detector. The output 
of the first section of the detector is used to operate 
the tuning indicator, which is a tuning eye used to 
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indicate the proper tuning of the receiver. The 
output of the second section is fed to the video-am- 
plifier stage of the receiver. The video amplifier is 
conventional and is followed by a cathode follower. 
All d-c and filament voltages for the receiver are 
supplied by the RC-145—-A power supply. 


16. Functioning of Parts 

a. R-r Section. (1) R-f amplifier (fig. 21). 
The signal is impressed on the grid of the first r-f 
amplifier, tube 1, through antenna-coupling capaci- 
tor 1-1, antenna tuning coil 100, and coupling capac- 
itor 2. Resistor 50-1 is the grid leak for the first 
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r-f amplifier. The output is fed to the grid of the 
second r-f amplifier, tube 2, through coupling capac- 
itors 3-1 and 3-2. Coil 101 is used to tune the out- 
put of the first r-f amplifier. Resistor 50-2 is the 
grid leak for the second r-f amplifier. The three 
r-f circuits and the oscillator circuit are permea- 
bility tuned. An adjustable, powdered iron core 
inside the windings of coils 100, 101, and 102 vary 
their inductance, thus providing a means for tun- 
ing the individual circuits. Since there are no 
capacitors across the coils, the capacity of the tuned 
circuits is dependent upon the distributed capacities 
of the coil windings and the interelectrode capaci- 
ties of the tubes. The method of coupling the an- 
tenna to the r-f section is shown in figure 21. The 
coupling coil consists of a half turn of silver wire 
placed around the first r-f amplifier tuning coil 100. 
One end of coil 100 is grounded and resonates with 
capacitor 2 approximately in the middle of the 
band. The coaxial line from the antenna-matching 
section 1s soldered directly to capacitor 1-1. The 
input impedance is approximately 50 ohms. 
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Figure 22. Receiving system, local oscillator circuit. 


(2) Oscillator. The oscillator is a modified Col- 
pitts type. (See fig. 22.) The plate capacitor is 
replaced by coil 104, which is resonant below the 
lowest operating frequency of the oscillator, making 
the coil appear as a capacitive reactance. The fre- 
quency of the oscillator is determined by capacitor 
3-5 and coil 104 connected in series, acting as a ca- 
pacitor in resonance with coil 103. At the low- 
frequency end of the band it is possible to tune the 
oscillator to two frequencies, one above the signal 
frequency and the other below the signal frequency. 
Because of this and because there is a certain 
amount of interaction between the oscillator and the 
detector, the dials for these two circuits should al- 
ways be set to the same numbers when tuning up. 
Capacitor 4 and coil 103 are used to control the 
frequency of the oscillator. Coil 103 is permeability 


tuned in the same manner as the tuning coils in the 


‘ r-f amplifier. Resistors 59-1, 59-2, 59-3, and 59-4 


are voltage-dropping resistors for the oscillator 
plate. Capacitor 15-9 is the heater bypass capaci- 
tor; capacitor 15-10 is the oscillator plate bypass 
capacitor. Resistor 58 and capacitor 5 are the grid-. 
leak resistor and capacitor for the oscillator. 


(3) Mixer. The output from the plate of the sec- 
ond r-f amplifier is fed to the grid of mixer tube 3 
through coupling capacitors 3-3 and 3-4. Resistor 
50-3 is the grid leak for the mixer tube which is a 
6AK5 pentode tube (fig. 21) used for mixing the 
incoming radio frequency with the output of the 
local oscillator. The oscillator is capacity coupled 
to mixer coil 102. The two signals are heterodyned 
within the mixer tube to produce the i-f signal in 
the plate circuit. The output of the mixer tube is 
connected to the grid of the first i-f amplifier tube 
5 through a shielded cable. 


b. I-r Section. The schematic for the i-f ampli- 
fier section is shown in figure 23. Each of the five 
stages are individually tuned by means of coils 106, 
107, 108, 109, 110, and 111 which are permeability 
tuned. Capacitance for the tuned circuits is ob- 
tained from capacitors 1-2, 1-3, 10-1, 10-2, and 
10-3 across the coils working in conjunction with 
the stray capacity of the circuit. The i-f signal is 
coupled to the grid of the first i-f amplifier through 
filter choke 121, where it is amplified and fed suc- 
cessively to the four succeeding stages for further 
amplification. The i-f transformers are stagger 
tuned to produce a band width of approximately 4 
megacycles. The receiver has no automatic gain 
control, but a manual gain control is provided which 
controls the bias on the first r-f tube and the first 
three i-f tubes. This gain control is a special taper 
variable resistor and is not shown on the schematic 
because 1t 1s mounted in the control unit. Pin No. 
22 of the interconnector plug of Radio Receiver and 
Transmitter BC-1267-A is connected to Control 
Unit BC-1266—-A by a shielded wire. The gain 
control is connected between pin No. 22 and ground. 
Increasing the value of this resistance increases the 
bias on the tubes, which lowers the transconduc- 


- tance and decreases the gain. With the exception 


of the gain-control circuits, all the i-f stages are 
similar in their cathode, screen, and plate supply 
circuits. (See fig. 23.) R-f chokes 105-3 and 105-5, 
in series with the filament supply, filter the filament 
circuit. Closed circuit jack 151-1, in series with 
resistor 61 in the grid circuit of the first 1-f ampli- 
fier, provides a means of testing and aligning the 
i-f amplifier section separately. 
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c. Detector. A 6H6 (10) double-diode tube is 
used as the detector. (See fig. 24.) One of the 
diodes functions as a detector for the signal output 
to be further amplified by the video stage. The 
other diode is used to detect a part of the signal to 
operate the tuning indicator. The input to the 
double diode consists of pulses of i-f signal, which 
are applied through capacitor 17-5 directly to the 


‘B+ 300V 


eg 


70-1 TO VIDEO 
10,000 AMPLIFIER 


2N0 OET. 


4-5 1BI-2 
e 


6,800 
9-3 12-17 


PF 





-4 12-18 
Ne | 7 10 1900 
| 


= = I3s0 


Figure 24. Receiving system, detector and tuning-indicalor 
circuil. 


cathode of the right-hand diode (pin No. 8) and 
through a dropping resistor 50-4 to the other 
cathode (pin No. 4). The cathode (pin No. 8) and 
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the plate (pin No. 5) of the right-hand diode form 
the detector for the signal circuit. The input cir- 
cuit for these elements is tuned by variable induc- 
tance 111. (See fig. 23.) A closed circuit jack 
151-2, in series with the plate load resistor 54-3 
and bypassed by capacitor 12-17, provides a means 
for measuring the rectified current. This jack is 
used to align the i-f amplifier. Resistor 70-1 damps 
out parasitic oscillations in the diode output to the 
video amplifier. The cathode (pin No. 4) and the 
plate (pin No. 3) of the left-hand diode form the 
detector for the tuning indicator signal and this de- 
tector is sharply tuned by the variable inductance 
112 and capacitor 1-4. This permits accurate man- 
ual tuning of r-f and local oscillator circuits to the 
center frequency of the i-f stage. A long time con- 
stant circuit, resistor 69 and capacitor 13-5, is pro- 
vided in the tuning indicator circuit so that it will 
respond to pulse signals. The accuracy of tuning 
is observed on the tuning indicator tube 13. Ca- 
pacitor 9-3 and resistor 54-3 provide the filtering 
for the output of one diode, and capacitor 13-5 and 
resistor 69 provide the filtering for the other. The 
output delivered to the tuning indicator consists 
essentially of a direct current of negative polarity. 
The output from the plate of the right-hand diode 
(pin No. 5) consists of sharp pulses of negative 
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Figure 25. Receiving system, video circutt. 
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polarity. (See fig. 24.) This negative pulse is ap- 
phed to the grid of the video amplifier. 

d. TuninGc Inpicator. The connections to the 
tuning-indicator tube 6E£5 (13) are conventional. 
(See fig. 24.) The negative input to the grid of 
tube 13 causes the control grid to become negative 
with respect to the cathode. When the signal be- 
comes stronger, the control grid becomes more 
negative, causing the dark arc of the indicator tube 
to become narrower. Tuning adjustments, there- 
fore, are made to get as narrow a shadow as pos- 
sible. 

e. VIDEO AMPLIFIER AND CATHODE FoLLower. The 
sharp negative pulse from one plate of the second 
detector is impressed on the grid of the video 
amplifier tube 6AG5(11) through coupling capacitor 
20-2. (See fig. 25.) The leading and trailing edges 
of the pulse amplified by this video amplifier are 
very sharp. Consequently, the frequency response 
of the amplifier must be approximately 100 to 
250,000 cycles per second. The amplified positive 
pulse from the plate of the video amplifier is cou- 
pled to the control] grid of the cathode follower tube 
6AG5 (12) through coupling capacitor 20-3. Since 
a low output impedance is desired, the last stage of 
the receiver operates as a cathode follower. The 
cathode load consists of two resistors, 94 and 59-5, 
so that two values of output impedance are avail- 
able. The high output impedance signal is taken 
directly from the cathode of the cathode-follower 
tube, and the low output impedance signal is taken 
from the junction of resistor 94 and 59-5. (See 
fig. 25.) The output of the receiver consists of 
pulses of positive polarity. 


Section V. RANGE AND TIMING SYSTEM 
17. Introduction 


The control unit of the RC-145—-A contains all the 
range and trigger circuits necessary to make it pos- 
sible for the unit to receive a synchronizing pulse 
from the radar equipment, delay the pulse 314 
microseconds, then use the delayed pulse to trigger 
the IFF transmitter. The circuits provide a means 
for determining the correctness of the azimuth set- 
ting of the antenna, for calibrating the unit and for 
viewing the test patterns. The control unit also 
contains an oscilloscope for viewing, simultaneously, 
the main pulse of the identification transmitter and 
the pulse from the interrogated friendly target when 
the range switch is in the 100K YD. position. When 
the range switch is in the 10K YD. position, the 
sweep is expanded so that any 10K-yard portion of 
the total range, as determined by Radio Set SCR- 
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Figure 26. Control Unit BC-1266-A. 


545-A ranging equipment, can be viewed. The con- 
trol unit contains 15 tubes which perform 21 sepa- 
rate functions. The various stages of the control 
unit are shown in the block diagram. (See fig. 27.) 


18. Block Diagram of Range and Timing System 


The diagram in figure 27 shows the basic elements 
in the operation of the range and timing system. 
Each of these elements is described briefly in the 
following paragraphs: 

a. Sync AMPLIFIERS. The syne voltage supplied 
bv Radio Set SCR-545-—A is applied to the recep- 
tacle marked SYNCH IN. This receptacle is _ lo- 
cated at the rear of the control unit. This syne 
signal is a negative pulse 1 microsecond in duration 
having an amplitude of 30 volts. The sync signal 
of 480 pulses per second is fed directly to tube 1A 
which inverts the polarity of the syne pulses and 
isolates them from any other signals present in the 
control unit. The output of tube 1A is coupled to 
tube 1B which is a cathode follower. The cathode 
follower minimizes intercoupling between stages. 
The output of the syne amplifiers initiates the oper- 
ation of the divider multivibrator. With the range 
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switch in the LOOK YD. position, the output of 
tube 1B also triggers the sweep multivibrators, 


6. DivineR Mcutiviprator. Tubes 2A and 2B 
are used in a conventional multivibrator circuit. 
The operation of the multivibrator is controlled so 
that its output is either a 1:1 or a 1:2 ratio with 
respect to the syne signal input to the control unit. 
The output of tube 2B is differentiated and apphed 
to tube 3. 

c. PULSE SHAPER. Tube 3. serves as a_ pulse 
amplifier and shaper. The tube is operated so as 
to chp the negative Input pulses. The output of 
tube 3 consists of negative pulses which are apphed 
to the tuned circuit in the grid circuit of the delay 
oscillator. 

d. Devay OscitLator. The voltages applied to 
the grid of tube 4 are obtained from the ringing 
eircult. The ringing circuit is shoeked into oseilla- 
tion by the output of tube 3.) The oscillations begin 
In a negative direction and the normal operation of 
tube 4 is not changed until the first positive oseilla- 
tion triggers it. The time lapse between the begin- 
ning of the oscillations and the first positive voltage 
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Block diagram of range and taming system. 


swing produces the desired delay in circuit opera- 
tion. The oscillations are very heavily damped so 
that only the first cycle is of Importance. The out- 
put of tube 4 is the transmitter syne voltage which 
is apphed to the STANDBY-OPERATE switch 
and also to the pedestal multivibrator. When the 
switch is in the OPERATE position, the signal is 
apphed to the SYNCH OUT receptacle located at 
the rear of the control unit. When the switeh is in 
the STANDBY position the transmitter syne signal 
is grounded through a resistor which is equivalent 
to the impedance of the transmitter. 

e. PepesTaL MULTIViBRATOR. The pedestal multi- 
vibrator consists of tubes 5A and 5B. The multi- 
Vibrator produces 240 square waves per second 
which are later mixed with two other signals to 
make up a signal for brightening the trace on the 
sereen of the cathode-ray tube at the proper times. 
The output of tube 5B is fed to tube 6A. 


f. Mixer. Tubes 6A and 6B form a. parallel 
plate mixer. Tube 6A receives its signal from tube 
dB and tube 6B receives its signal from the sweep 
multivibrator tube 9B.) Tube 9B supphes a pulse of 
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the same duration as the sweep to be viewed on the 
cathode-ray tube at a frequency of 480 cycles per 
second. Therefore voltage addition in the common 
plate circuit occurs only at every other pulse frem 
the sweep multivibrator. 

g. BLANKING AMPLIFIER. The operation of this 
tube is controlled by the action of the lobe switch. 
Normally, tube 7B is biased beyond cut-off and con- 
sequently its plate voltage is almost at B+ poten- 
tial. When the cams of the lobe switch short the 
cathode of tube 7B to ground, the tube conducts and 
its negative pulse output is fed to tube 7A. This 
blanking voltage is mixed with the brightening volt- 
age from tubes 6A and 6B to prevent the applica- 
tion at the same time of both lobe outputs to the 
receiver and cathode-ray tube. 

h. CaTHODE FoLLower. The mixed voltages from 
tubes 6A, 6B, and 7B are applied to tube 7A. Tube 
7A is operated as a cathode follower and clipper. 
The negative portions of the voltages input are 
clipped and the output at the cathode is a pulse 
which lasts for the same length of time as the sweep 
and occurs once for every two sweeps. The bright- 
ening voltage output from tube 7A is applied to the 
control grid of the cathode-ray tube. When the 
range switch is in the TEST position, tubes 6A and 
6B are made inoperative, thereby removing the 
brightening voltage. 

1. NotcH AMPLIFIER. The notch sync voltage 
from Radio Set SCR-545-A enters at the receptacle 
marked NOTCH. This receptacle is located at the 
rear of the control unit, and is directly connected to 
tube 8. Tube 8 inverts the notch voltage and its 
amplified output synchronizes the sweep multivi- 
brator when the range switch is in the 10K YD, or 
CALIB. positions. 

j. Sweep Muttivisrator. The sweep multivi- 
brator consists of tubes 9A and 9B. The synchro- 
nizing voltage from tube 1B triggers the sweep 
multivibrator when the range switch is in the 100K 
YD. position, and the syne voltage from tube 8 
triggers the sweep multivibrator when the range 
switch is in the 10K YD. or CALIB. positions. 
When the range switch is in the TEST position, the 
sweep multivibrator is inoperative. The output 
from the cathode of tube 9B is fed to the mixer tube 
6B, and the output from the plate of tube 9B starts 
the operation of the sweep trigger tube. 


k. Sweep Triccer. The sweep trigger is tube 
12A. This stage amplifies the sweep trigger volt- 
age in all positions of the range switch. However, 
when the range switch is in the TEST position, the 
input to tube 12A is taken from the divider multi- 
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vibrator and not from the sweep multivibrator as 
in the other three positions. The output of the 
sweep trigger tube is fed to the saw-tooth generator 
tube. 

l, Saw-TootH GENERATOR. Tubes 10 and 11 con- 
nected in series and their associated integrating 
capacitors make up the saw-tooth generator. The 
plate of tube 11 is directly connected to the cathode 
of tube 10 and this common connection is also con- 
nected to the integrating capacitors. Tube 10 is 
normally conducting and its plate current is held 
at a constant value determined by the constant cur- 
rent pentode, tube 11. A negative pulse from the 
sweep trigger tube is applied to tube 10 and renders 
it nonconducting. When tube 10 is nonconducting, 
the integrating capacitor charges through tube 11 
which produces a linear charging voltage. This 
linear voltage is fed to the grid of tube 12B and 
also to one of the horizontal deflection plates of the 
cathode-ray tube. 

m. SwEEP AMPLIFIER. The signal from the saw- 
tooth generator is amplified by tube 12B and also 
mixed with the spread voltage from the lobe switch. 
The saw-tooth and spread signals are mixed in the 
grid circuit of tube 12B and the output of the sweep 
amplifier is then fed to the other horizontal deflec- 
tion plate of the cathode-ray tube. With the sweep 
and spread voltages applied to the horizontal de- 
flection plates in this manner, the procedure of pip- 
matching is made possible. 

n. VipEO AMPLIFIER. The output of the receiver 
is fed to the video amplifier, tube 13. Tube 13 in- 
verts and amplifies the signals and sends them to 
one of the vertical deflection plates of the cathode- 
ray tube. 

o. CATHODE-RAY TuBE. The cathode-ray tube 
used is the type 5CP1 which is an electrostatic type 
of cathode-ray tube. Two centering controls are 
provided to properly position the patterns on the 
screen of the cathode-ray tube, and intensity and 
focus controls provide means for adjusting the focus 
and brilliance of the pattern. The control grid 1s 
modulated by the brightening voltage. 

p. Rectirier. Tube 14 is a half-wave rectifier. 
The rectifier circuit is so designed that it delivers 
both positive and negative high potential for the 
operation of the cathode-ray tube. 


19. Functioning of Parts 


The simplified schematic diagrams given within the 
text show the circuits in simplified form accompa- 
nied by parts values and approximate waveforms. 
For a complete schematic refer to figure 133. Exact 
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Figure 29. Control unit, divider multivibrator circutt. 
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waveforms are shown graphically at the end of the 
section and may be referred to by tube number. A 
detailed discussion of all circuits used is given in 
the following paragraphs. 

a. Sync AMPLIFIERS (fig. 28). The radar syne 
signal, which consists of 1 microsecond pulses of 
negative polarity and 30 volts in amplitude at a 
repetition frequency of 480 pulses per second, is fed 
to the contro! unit through fitting 128-3. This same 
signal is available for observation or test purposes 
at jack 121-6 on the side of the control unit. This 
syne signal, shown in figure 35 (A), is coupled to 
the grid of tube 1A which inverts the polarity as 
shown in figure 35 (B). The resulting positive sig- 
nal 1s fed to the grid of tube 1B. Since this tube is 
used as a cathode follower it provides a low output 
impedance which minimizes common impedance 
coupling between the divider multivibrator and the 


sweep multivibrator described below. The output 
of tube 1B appears in figure 35 (C). 
b. DivipeR MULTivisrator (fig. 29). (1) Tubes 


2A and 2B constitute the divider multivibrator. 
Since the grid of 2B is returned through control 93 
directly to its cathode, it is normally unbiased and 
the tube is fully conducting. The resulting voltage 
drop across resistor 54-2 biases tube 2A beyond 
cut-off. The plate of 2A is normally at B+ poten- 
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tial except for the small drop across resistor 73-1. 
Resistor 73-1 and capacitor 6 are used as a de- 
coupling filter. When tube 2A receives a positive 
sync pulse from tube 1B it begins to conduct. Since 
the plate of 2A is coupled-to the grid of 2B and the 
cathode of 2B is coupled to the cathode of 2A, the 
circuit constitutes a regenerative loop. Additional 
coupling from 2B to 2A is provided by resistor 66 
and capacitor 20. 

(2) The process started by the sync pulse de- 
velops into a strong transient which results in com- 
plete cut-off of 2B and leaves 2A fully conducting. 
After the transient, the plate of 2A is at a relatively 
low voltage because of the drop across load resistor 
88 while the plate of 2B is nearly at B+ potential 
as shown in the figures 35 (D) and 35 (F) respec- 
tively. The transient also leaves the grid of 2B 
with a high negative bias which immediately begins 
to leak off at a rate depending on the time constant 
of capacitor 4-] and control 93, the latter providing 
an adjustment of this rate. In the course of time 
this negative bias drops to the cut-off value, allow- 
ing tube 2B to become conducting. The plate volt- 
age of 2B begins to fall and the cathode voltage 
begins to rise. Both of these effects apply negative 
bias to 2A, causing the plate current of 2A to drop. 
As before, the system is regenerative and a second 
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Figure 30. Control unit, delay oscillator circuit. 
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strong transient occurs which causes 2B to conduct 
heavily and drives 2A to cut-off. This leaves the 
multivibrator in its original condition. When it 
receives the next syne pulse the cycle is repeated. 
If, however, a syne pulse occurs before the second 
transient, it has no effect upon the multivibrator 
since it cannot initiate a new cycle until the cycle 
started is complete. This means that the multivi- 
brator can be used as a divider, the repetition fre- 
quency being a sub-harmonic of the frequency of 
the sync signal. This division is adjustable by 
means of control 93. With an input frequency of 
480 pulses per second, this control provides a choice 
of 1:1 or 2:1 division. . 

(3) Figures 35 (D) and 35 (F) show division of 
1:1 while figures 35 (E) and 35 (G) indicate a divi- 
sion of 2:1. At the first transient of each cycle, 
which occurs at the time a sync pulse is received, the 
plate voltage of 2B is a positive step. This results 
in a positive pulse when the plate voltage of 2B is 
differentiated by capacitor 7 and resistor 59. This 
is shown in figure 35 (H). The second transient of 
each cycle results in a negative pulse. 
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c. PULSE SHAPER (fig. 30). This voltage output 
from 2B is applied to the control grid of tube 3. A 
combination of grid leak bias developed across re- 
sistor 59 and cathode bias across resistor 52 produces 
clipping of the negative pulses. Only the positive 
pulses are amplified. They appear at the plate of 
tube 3 as shown :n figure 35 (I). 

d. DeLay OsciuuaTor (fig. 30). (1) The signal 
output from tube 3, applied to a tuned circuit con- 
sisting of coil 130 and capacitor 5, results in a ring- 
ing action which produces the voltage shown in 
figure 35 (J). Although figure 35 (J) does not show 
this waveform in detail, it consists of a rapidly 
damped sine wave. The first 14 cycle is negative; 
the waveform crosses the a-c axis and goes positive 
to a positive voltage of about 120 volts. This posi- 
tive swing is clearly delayed by % cycle at the axis. 

(2) The signal shown in figure 35 (J) is applied 
to the control grid of tube 4. This tube is used as 
a cathode follower and the cathode is biased by 
resistors 87-7, 87-8, and 60-2 to about +50 volts. 
Hence tube 4 does not begin to conduct until the 
grid voltage swings positive approximately 20 volts. 
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Figure 31. Control unit, pedestal multivibrator circutt. 
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The output at the cathode ot tube 4 consists of a 
positive pulse which is delayed with respect to the 
original radar sync signal by 1% eycle of the tuned 
circuit plus the time taken for the upward swing to 
reach the point when tube 4 starts to operate. This 
tuned circuit is resonant at 200 kc, making the total 
delay 314 microseconds. 

(3) The output of tube 4 is fed through capacitor 
3-1 to Jack 121-4 for test purposes and through 
switch 123 (the STANDBY OPERATE switch) and 
fitting 128-4. This fitting feeds the sync signal to 
the IFF transmitter. The spark plate 132-1 consti- 
tutes a bypass capacitor having extremely low series 
inductance. Spark plates are used on this and sev- 
eral other circuits to avoid pick-up of the high 
power pulses from the radar transmitter. In the 
STANDBY position, switch 123 grounds the sync 
signal lead of the transmitter and replaces the 
transmitter load by resistor 51. The output of tube 
4 is also fed through capacitor 1-4 to the grid of 
tube 5A. 

e. PEDESTAL MuLTIvipraTor (fig. 31). (1) Tubes 
5A and 5B constitute the pedestal multivibrator 
which is used to control the brightening signal ap- 
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plied to the grid of the cathode-ray tube. The ped- 
estal multivibrator operates in a manner similar to 
that of the divider multivibrator with the exception 
that the second transient of each cycle occurs long 
before the next sync pulse so that there is no divid- 
ing action. The voltage on the plate of 5A appears 
in figure 35 (L) while the plate voltage of 5B 18 
shown in figure 35 (M). 

(2) Figure 35 (N) illustrates common cathode 
voltage of tubes 5A and 5B. As in the case of the 
divider multivibrator, capacitor 4-2 and resistor 
64-4 determine the time interval between the two 
transients of each cycle and, therefore, the width 
of the pulse appearing in figure 35 (N). The values 
are chosen for a pulse width of approximately 900 
microseconds. This is longer than any of the bright- 
ening voltages to be used. 

f. Mrxer (fig. 32). Tubes 6A and 6B form a 
parallel plate mixer. The voltage of figure 35 (N) 
is coupled to the grid of tube 6A and either the volt- 
age of figure 35 (R) or (Q) is coupled to the grid 
of tube 6B. The output of the mixer is shown in 
figure 35 (O) for the long range position and for the 
short range in figure 35(P). When the range 
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Figure 32. 


Control unit, mizer circuit. 








° TL 32105 
Figure 338. Control untt, blanking amplifier circuit. 


switch is in the TEST position the common cathode 
bias resistor 53—4 of tubes 6A and 6B is disconnected 
from ground and the pedestal brightening signals 
are stopped. Control 96 will have to be advanced 
to compensate for the lack of brightening voltage to 
be able to see the test patterns on the screen of the 
cathode-ray tube. 

g. BLANKING AMPLIFIER (fig. 33). The blanking 
voltage is produced at tube 7B. The grid of tube 
7B is grounded and the cathode is biased to cut-off 
by resistors 87-1 to 87-4 inclusive and 56. This 
point is connected to jack 121-2 for test purposes 
and to the blanking cam of the lobe switch through 
pin G of plug 127. When the cam is grounded, tube 
7B conducts because the biasing voltage is re- 
moved. Its plate voltage drops and when the 
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blanking cam is opened the tube is once again cut- 
off, allowing the plate voltage to rise to B+ poten- 
tial, thus producing a square wave. The output of 
tube 7B is coupled to the grid circuit of tube 7A 
through capacitor 3—7 and resistor 55. 

h. CaTHopE FoLitower (fig. 34). (1) The blank- 
ing and mixer output signals are fed to the grid of 
tube 7A through capacitor 2-3. Tube 7A is a cath- 
ode follower whose output is available at jack 121-1 
for test purposes and is coupled through capacitor 
13 to the grid of the cathode-ray tube. The grid 
circuit of tube 7A is designed to clip the negative 
portions of the brightening signal. 

(2) The output of tube 7A when the range switch 
is in the 100K position is shown in figure 35 (S). 
Figure 35 (T) shows the output for the short range. 
When the switch is in the TEST position, there is 
no brightening voltage output from tube 7A be- 
cause the mixer tubes 6A and 6B are inoperative. 
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Figure 36. Control 
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Figure 36. Control unit, notch amplifier ctrcutt. 


2. NotcH AMPLIFIER (fig. 36). The radar notch 
voltage (fig. 41 (A)), a 114-volt, 714-microseconds 
wide pulse is fed to fitting 128-2. This signal is 
available for test purposes at jack 121-7 which also 
connects to spark plate 132-2 and to input coupling 
capacitor 1-5. Tube 8 is a high gain pentode and 
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Figure 37. Control unit, sweep multivibrator circutt. 





has the radar notch signal applied to its control grid. 
Figure 41 (B) shows this signal as it appears at the 
plate. The range switch selects either the output 
of tube 1B which is the radar sync signal for the 
long range, or the radar notch signal for the short 
range and calibrating positions and feeds this signal 
to the grid of tube 9A. The output of the notch 
amplifier is used only in the 10K YD. and CALIB. 
switch positions. 

j. SWEEP Muttivisrator (fig. 37). This multi- 
vibrator (tubes 9A and 9B) operates in the same 
manner as the divider and pedestal multivibrators. 
The time interval between the two transients is 
fixed for the long range position at 600 microseconds 
by resistor 63-1, and it is adjustable to 60 micro- 
seconds in the short range and calibrating positions 
by means of control 92, the calibrating control. The 
voltage at the plate of tube 9A is shown in figure 
41 (C) in the long range and in figure 41 (D) for 
the short range. The voltage at the plate of 9B is 
shown in figures 41 (E) and 41 (F) for the long and 
short ranges, respectively. The output of the sweep 
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multivibrator is taken at the plate of 9B and fed to TEST position the output of the divider multivibra- 
the grid of tube 12A through the range switch for — tor is fed through the same wafer of the switch and 
all positions except the TEST position. In the into the grid of tube 12A. A second output is taken 
B+ from tube 9B at its cathode. The cathode voltage 
variations are coupled to the grid of tube 6B and 
become part of the output of the mixer tubes. 


k. Sweep Triccer (fig. 38). Tube 12A serves to 
amplify the output of the sweep multivibrator. The 
eae output of tube 12A is shown in figures 41 (G) and 
GENERATOR 41 (H) for long and short ranges, respectively. The 
plate of 12A is connected directly to the control 

grid of tube 10. 


l. Saw-ToorH GENERATOR (fig. 39). (1) Both 

p ae tubes 10 and 11 are used in the generation of the 
saw-tooth sweep voltage. Tube 10 is connected in 
series with the constant current pentode, tube 11. 
Tube 11 gets its screen voltage from divider 60-1, 
82-4, and 82-5. Its control and suppressor grids are 
= = TL 3210 grounded and its cathode is switched by the range 
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Figure 39. Control unit, saw-tooth generator and spread amplifier circutts. 
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positions, and to control 94-2 for the short range 
and calibrating positions. These controls vary the 
gain of the sweep produced at the common connec- 
tion of the cathode of tube 10 and plate of tube 11. 

(2) Normally both tubes are conducting. The 
abnormal condition exists when a strong negative 
pulse from tube 12A hits the cuntrol grid of tube 
10, making tube 10 inoperative. Tube 10 being 
cut-off allows any one of the capacitors 2-11, 9, or 
10 to charge through constant current tube 11 de- 
pending upon the position of the range switch. The 
capacitor selected for the particular range of opera- 
tion 1s thrown between B+ and the plate of tube 11, 
which is conducting, and will allow the capacitor to 
charge gradually, its rate depending upon the capac- 
ity and the setting of either 94-1 or 94-2. When 
the negative pulse is removed from the grid of tube 
10, it will start to conduct again and the capacitor 
that was being charged will be shorted by tube 10. 
The abnormal condition lasts as long as the pulse 
is apphed to the control grid of tube 10. 

(3) The voltage available at the common connec- 
tion, cathode of tube 10 and plate of tube 11, to 
ground is dependant on the rate of charge of capaci- 
tor 10 for the long range (fig. 41 (J)). Voltages 
shown are for full coverage of the sweep on the 
screen of the cathode-ray tube. This also applies 
for the short range, as shown in figure 41 (K). The 
long range sweep lasts for 600 microseconds. The 
short range sweep lasts for 60 microseconds and the 
test sweep will be about 4,000 microseconds dura- 
tion. 

(4) The ringing circuit at the plate of tube 10 
rings in much the same manner as coil 130 and 
capacitor 5 discussed before in conjunction with the 
delay oscillator. This tuned circuit (coil 131 and 
capacitor 16) has a resonant frequency of approxi- 
mately 200 ke and, therefore, each cycle has a dura- 
tion of 5 microseconds. This voltage is available 
at the plate of tube 10 as shown in figure 41 (I), 
and is brought to the range switch to be applied to 
one of the vertical deflecting plates of the cathode- 
ray tube to be observed on the screen. This voltage 
will appear as a succession of waves of 5 micro- 
seconds duration per each cycle. To calibrate the 
sweep to 60 microseconds the calibration control 92 
is rotated until 12 complete cycles appear on the 
screen. The sweep voltage taken from the plate of 
tube 11 is brought to two coupling capacitors, 2-5 
and 2-10. Capacitor 2-5 connects to the grid of 
tube 12B and 2-10 connects to the horizontal de- 
flection plate of the cathode-ray tube. This sweep 
voltage is available through capacitor 3-6 at jack 
121-8 for test purposes. 


m, SPREAD AMPLIFIER (fig. 39). (1) Capacitor 
2-5 couples the sweep voltage output from tube 10 
to the grid of tube 12B. This voltage is divided by 
the combination of resistors 70, 63-2, and control 
100. Tube 12B amplifies the sweep voltage and also 
introduces a spread voltage into the sweep as shown 
in figure 41 (N) for the long range position of the 
range switch. When control 100 is set at its opera- 
tional position, a spread of about 1% inch is pro- 
duced. With control 100 in its maximum clockwise 
position there is a positive bias voltage applied to 
the grid of tube 12B of about 10 volts. This voltage 
is taken from the divider 87-5, 87-6, 89, and 100. 
The movable arm of the spread control serves as 4 
return for the grid of 12B. 


(2) The spread cam of the lobe switch is con- 
nected to pin J on plug 127. This voltage is avail- 
able for test at jack 121-5 (fig. 41 (O)), and con- 
nects to the upper section of the divider just de- 
scribed. When the cam is closed there will be zero 
voltage across control 100 and when it is open there 
is about 10 volts across the control. This voltage 
is made adjustable by the control and introduces a 
square wave into the grid return of tube 12B; there- 
fore, the sweep is shifted accordingly. The wave- 
form at the plate of tube 12B is shown in figures 
41 (L) and 41 (M) for the long and short ranges 
respectively, spread voltage off. The voltages 
shown are for full coverage of the sweep on the 
screen. 


(3) The plate of tube 12B is tied to capacitor 12. 
The other horizontal deflection plate of the cathode- 
ray tube is connected to capacitor 12 and to loading 
resistor 71-3. Resistors 71-3 and 71-4 are con- 
nected to the range switch which selects two hori- 
zontal centering controls, one for each range. 


n. Vip—Eo AMPLIFIER (fig. 40). (1) The video 
output of the receiver is brought to fitting 128-1 
and coupled to tube 13 through capacitor 3-5. Fig- 
ure 41 (Q) shows the signal at this point. Resistor 72 
and capacitor 19-3 constitute a decoupling network 
for the purpose of isolating the video stage from sig- 
nals present on B+ and vice versa. The video am- 
plifier is connected to one of the vertical deflecting 
plates of the cathode-ray tube through capacitor 
2-7. The signal at this point is illustrated in figure 
41 (R). 


(2) Fitting 128-1 is also connected to spark plate 
132-4 and to jack 121-3 for test purposes. Control 
98, which is the sensitivity control, connects to spark 
plate 132-3 and connector 127 pin K. This goes to 
the receiver and thus the gain of the receiver 1s 
controlled at the control unit. 
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Figure 49. Control unit, video amplifier circutt. 


o. CATHODE-RAY TuBE (fig. 133). The cathode- 
ray tube is a 5CP1 tube used in a conventional man- 
ner. The signals input to the tube have been dis- 
cussed in the analysis of the various associated 
stages. Some important circuits used with the cath- 
ode-ray tube which have not been discussed are the 
centering circuits. Resistor 71-2 is the loading re- 
sistor for the deflecting plate and control 95-3 is the 
vertical centering control. Resistor 71-1 is the 
loading resistor for the other vertical deflecting 
plate and 2-8 is the coupling capacitor to jack 120. 
This jack is connected to ground through the range 
switch for the long, short, and TEST positions and 
to the calibrating voltage developed at the plate of 
tube 10 for the calibrating position of the range 
switch. This circuit can be broken by inserting a 
plug in jack 120. Signals to be viewed on the screen 
of the cathode-ray tube can be fed into this jack. 
Loading resistors 71-2 and 71-1 are returned to the 
two movable arms of control 95-3. This control is 
so wired that by turning the shaft counterclockwise 
the pattern moves down, as one arm of the control 
moves toward a divider composed of resistors 68 
and 65 which provides about -+125 volts of center- 
ing voltage. Since the electron beam is of negative 
polarity it will be directed toward the bottom of the 
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screen. At this point, the rear section of the cen- 
tering control has moved its arm to the extreme 
counterclockwise position and a negative voltage, 
about —125 volts will be impressed on the other de- 
flecting plate which lies on the top of the 5CP1 and 
will further tend to throw the electron beam to the 
bottom of the screen. A similar arrangement is 
provided for the horizontal deflecting plates of the 
cathode-ray tube. Two different controls, 95-1 and 
95-2, are used for centering purposes in view of the 
fact that the signals applied to the horizontal plate 
have different a-c axis. 

p. REcTIFIER (fig. 133). The rectifier, tube 14, 
supplies the d-c operating voltages for the cathode- 
ray tube. The power supply furnishes a negative 
voltage of approximately 1,900 volts to the cathode 
of the cathode-ray tube and a positive voltage of 
approximately 2,200 volts to the cathode-ray tube 
accelerating anode. 


20. Simplified Functional Block Diagrams of Control 
Unit 


The block diagrams in figures 42 to 45 inclusive are 
for the purpose of pointing out the important signal 
channels when the range switch is in each of its four 
positions, namely, the 100K YD., 10K YD., CALIB., 
and TEST positions. The object of the diagrams 
in each case is to show the paths of the sync, notch, 
brightening, blanking, spread, and sweep voltages. 
The input points of each voltage, whether or not 
the voltage is used, and the effect of each voltage 
upon the operation of the cathode-ray tube can be 
readily seen. 


21. Spread and Blanking Amplifiers and Lobe Switch 


a. The spread amplifier tube 12B and blanking 
amplifier, tube 7B, make it possible to view sepa- 
rately the signals received from either of the an- 
tenna patterns. A lobe switch, mounted in the an- 
tenna housing, alternately selects either of two an- 
tenna patterns displaced from the normal with re- 
spect to the reflector by approximately 14°. (See 
fig. 46.) 
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Figure’ 46. Antenna AN-164-A, lobe displacement. 
Direction a to o is at 90° to the reflector, or a to o 


may be stated to be normal to the reflector. If a 
signal is received from a direction such as b to o 
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and the left-hand lobe is switched to the input of 
the receiver, the intensity of the received signal is 
proportional to the distance b to o. With the right- 
hand lobe connected to the receiver input, the signal 
is proportional to distance d to o. Similarly, when 
a signal is coming in from a point C, the right and 
left lobe signal intensities are proportional to dis- 
tances c to o and e to o, respectively. A signal com- 
ing in from a position perpendicular to the reflector 
(as at A) would intercept both lobes at equal am- 
plitudes. To determine the direction from which a 
signal is coming, the receiver input is alternately 
switched from one lobe to the other. Simultaneously 
the sweep on the control unit cathode-ray tube 
screen is made to start from two different points. 
The lobe motor turns at a speed that is synchronous 
with the line frequency and switches from one lobe 
to the other at the rate of 30 cycles per second. 


b. The transmitter repetition rate is adjusted to a 
frequency of 240 cycles per second, in order to keep 
the patterns stationary at the 30-cycle sweep. For 
every 14 cycle of lobe switch operation, the trans- 
mitter operates four times and four complete sweeps 


TO PIN 13 ON CONNECTORS OF 
CD-982TO 
PIN JON CONTROL UNIT 


RIGHT LOBE ACTIVE 


TO PIN | ONCONNECTORS OF 
CD-982 TO 
PIN G ON CONTROL UNIT 


SINGLE LOBE ACTIVE 
NORMAL TO REFLECTOR 


LEFT LOBE ACTIVE 


TL34755A 


Figure 47. Antenna AN-155-A, cam-swuch operation. 
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occur on the screen of the cathode-ray tube. As the 
lobe switch rotates, one of the lobes is connected 
to the receiver input every 1% evcle. Thus, the input 
from either lobe is displayed for a duration of four 
sweeps on the cathode-ray tube. The mechanism 
for producing a displaced pattern for either lobe 
is a combinaticn of mechanical switching in the 
lobe switch and a process of mixing in the control 
unit. Figure 47 shows the d-e connections in the 
lobe switch for three possible combinations of cam 
contacts during any cycle. 


c. Pin J of multiple receptacle 127 is connected 
to the Junction of resistors 87-5 and 87-6 in parallel 
and resistor 89. These resistors, together with con- 
trol 100, form a voltage divider. During that part 
of the evele when the right lobe of the antenna is 
used, the Junction point of resistors 89 and the 
parallel combination 87-5 and 87-6 is returned to 
ground; consequently, there is no voltage across the 
spread control 100. (Figure 47A shows the condi- 
tions schematically.) During the transition from 
the right to the left lobe (fig. 47B) both cam con- 
tacts are closed and the resultant antenna pattern 
is a single lobe normal to the reflector, but of an 
increased amplitude. If a signal were to be received 
at this time, it would appear with increased deflec- 
tion, making it difficult to judge correct azimuth 
setting. Therefore, tube 7B is used to provide a 
blanking signal during this interval of time. 


d. The blanking signal prevents the cathode-ray 
tube from becoming active during the time that the 
transition period of the lobe switch occurs. Con- 
nections shown in figure 47C are for that period of 
- 1 lobe-switch cycle during which the left lobe is 
connected to the receiver and to the junction of 
resistors 89 and 87-5 through pin J, and to resistors 
56 and 87-3 through pin G of plug 127. The voltage 
at these two Junction points 1s the same, so resistors 
56 and 87-3 can be disregarded, and it can be as- 
sumed that the Junction between rev: tors £9 ind 


87-5 18 no longer shorted. When the short is re- 
moved, the voltage at the junction rises and the 
voltage across control 100 becomes approximately 
10 volts. Control 100 couples eny selected amount 
of this square wave of voltage to the grid of tube 
12B through grid resistor 63-2. The spread voltage 
wave applied to tube 12B 1s shown in figure 41 (0). 
Four sweeps occur for each % cycle of the square- 
wave spread voltage, and the alternate 14 evcles of 
spread voltage start the sweep from two different 
reference points. The amount of spread voltagc 
available makes it possible to displace the two se-- 
of sweeps by about 12 microseconds. During the 
transition time, when the lobe switch is pass ng trem 
the right to the left lobe and the input to the 1:- 
ceiver is a single lobe normal to the reflector. th< 
cathode of tube 7B is returned to ground throug], 
the lobe-switch cam. (See fig. 47B.) If the cathode 
of tube 7B is not shorted, resistors 87-3 and 87-4 
in parallel and resistor 56 form a voltage divide 
which biases tube 7B to cut-off. The plate voltage 
will then be at B+ potential. When the cathode ‘s 
shorted, tube 7B is made conducting and the plate 
voltage drops. This negative pulse is coupled to 
the tube 7A through capacitors 3-7 and 2-3, and 
resistor 55. The output of tube 7A is coupled 
to the grid of the cathode-ray tuke by means o° 
capacitor 13. The brightening voltage, as pre- 
viously described, is developed across resistor 76 by 
tube 7A. This voltage appears simultaneously with 
the blank'ng voltage developed in the plate of tube 
7B. However, the blanking voltage is sufficient to 
produce comp!ete visual cut-off during the lobe 
switch transition period. If the repetition frequency 
of the transmitter synchronizing signal is not en 
integral harmonte of the lobe-switching frequency. 
the positive brightening pulses will be constant'v 
moving with respect to the negative blanking pulse:. 
Consequently, the blanked sweep will vary from a 
condition of complete blanking to a condition of 
complete unblanking. 
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Figure £8. Indicator 1-221-A. 


Section Vi. AZIMUTH-CONTROL SYSTEM 


22. Introduction 


All circuits and devices for controlling the azimuth 
of the antenna are contained in or controlled by 
the indicator units of the RC-145-A. The primary 
function of the units is to set the IFF antenna to 
the desired azimuth. This purpose is accomplished 
by two selsyn motors, one located in the remote 
indicator unit and the other connected mechanically 
to the rotating section of the tower. 





TL39172 


Figure 49. Remote Indicator I-227-A. 


23. Block Diagram of Azimuth-Control System 


a. A block diagram showing the basic elements of 
the azimuth-control system is shown in figure 50. 
Each of the elements is discussed briefly in the fol- 
lowing paragraph. 

b. The dial on the control panel is turned to a 
desired azimuth. The selsyn in the remote indi- 
cator unit generates the voltage, which, after being 
amplified, causes the antenna motor to rotate the 
antenna mount. As the mount rotates toward the 
null position, the voltage applied to the drive motor 
decreases rapidly and is removed before- the mount 
stops. If the mount stops before it has reached the 
correct azimuth, voltege is again applied to the 
drive motor. If it moves through the null point, an 
extra pair of contacts cn the reversing relay operate 
and cause the mount to move again toward the 
null point. If the mount stops at the null point, all 
voltage is removed and the mount remains at rest, 
with the antenna pointing in the same azimuth as 
indicated by the dial on the remote control unit, 
until the dial is turned to a new direction. 


24. Functioning of Parts 


a. ProrectTivE Devices. Three circuit breakers 
are provided on the indicator panel which controls 
the operation of the ind:cator and associated cir- 
cuits. Each of these breakers contains a current 
coil in addition to contacts. In each of the breaker 
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circuits a pilot lamp will light when the circuit is 
energized. There are also two fuses to protect the 
selsyn motor fields. Indicator panel breaker 118 
is a 114-ampere instantaneous breaker; it is so con- 
structed that any current greater than 114 amperes 
will trip it instantly. This breaker is wired in the 
circuit in such a manner that when it is in the OFF 
position, circuit breaker 116 cannot apply power to 
the antenna motor, because if power were applied to 
the antenna motor while the breaker 118 was off, 
a high voltage would be applied to Tube VT-218 
(7) while the filament is cold. Thus the tube would 
be damaged. Antenna motor breaker 116 is a 4- 
ampere breaker and can stand a continuous flow of 
4 amperes without tripping. If a current slightly 
greater than 4 amperes flows through the breaker, 
it will trip in approximately 20 seconds. A very 
large current would trip the breaker instantly. 
Lobe switch motor breaker 117 is a 3-ampere 
breaker and has the same general characteristics 
as breaker 116. Pilot lamp 119-1, located on the 
indicator panel below circuit breaker 116, I'ghts 
when the antenna motor circuit is energized. Pilot 
lamp 119-3, located below circuit breaker 117 on 
the indicator panel, lights when the lobe switch 
motor circuit is energized. Pilot lamp 119-2, lo- 
cated below circuit breaker 118 on the indicator 
panel, lights when the indicator panel circuit is 
energized. Fuses 121-1 and 121-2 are 14-ampere 
fuses connected in series with two of the three selsyn 
leads. These fuses are contained in a housing 
located on the front panel. Spare fuses are located 
below the ones in the circuit. 


b. Setsyn Moror. The selsyns operate as fol- 
lows: if the stators of the transmitting selsyn are 
connected to the corresponding stators of the receiv- 
ing selsyn and the rotor of one is connected to a 
single-phase source of alternating current, a voltage 
will appear between the rotor terminals of the other. 
Figure 51 shows this type of connection. The volt- 
age indicated at E is a single-phase alternating 
voltage of the same frequency as the voltage ap- 
plied to the rotor of the selsyn transmitter. The 
average value of this alternating voltage depends on 
the relative angular positions of the rotors of the 
two selsyns. When the rotor positions of both sel- 
syns are the same with respect to their stators, the 
output voltage is maximum. This voltage decreases 
as one rotor is displaced in either direction and it 
reaches a minimum when the displacement is 90°. 
If the angular displacement exceeds 90°, the vol- 
tage undergves a 180° phase shift and increases to 
maximum at 180°. The ‘voltage decreases as the 


angular displacement exceeds 180°. It reaches a 
m-n-mium end undergoes 180° phase shift at 270°. 
As the displacement again approaches zero degrees 
the voltage increases to maximum. The selsyn 
transimtter is geared to the antenna mount at a 
ratio of 1:1. The azimuth dial on the indicator unit 
reads the same as the dial on the antenna mount 
when the selsyns are displaced 90°. 


c. ANTENNA Motor. This two-phase, squirrel- 
cage induction motor is geared to the antenna mast. 
It is constructed with a high resistance rotor to pro- 
vide max mum starting torque. The motor is totally 
enclosed to prevent the entrance of dirt and mois- 
ture, and it is provided with a thermal cut-out, 
located within the motor housing, which opens the 
circuit if the motor overheats. The temperature in- 
side the motor housing must decrease to a value 
determined by the sett'ng of the cut-out before the 
cut-out closes again. In order to operate the motor 
from a single-phase source, a capacitor is connected 
in serics with one of the phase windings. The direc- 
tion of rotation of the motor is reversed by switch- 
ing the capacitor from one phase winding to the 
othcr by means of the reversing relay. 


d. IMPEDANCE AMPLIFIER. (1) When the two 
selsyns have an angular displacement with respect 
to each other, a voltage is generated in the receiving 
selsyn. The magnitude of this voltage depends on 
the angle of the displacement; the phase is depend- 
ent on the direction of the displacement. The 
output of the selsyn receiver is amplified by two in- 
dependent ‘amplifiers. The impedance amplifier 
output controls the impedance which is connected 
in series with the antenna motor, and, consequently, 
controls the voltage across the motor. The im- 
pedance amplifier consists of Tube WT-229 (1), 
connected as full-wave rectifier followed by a four- 
stage amplifier, Tubes VT-229 (2B), VT-229 (3A), 
VT-229 (2A), and VT-231 (5B). 

(2) The purpose of the amplifier is to provide a 
variable bias for the control impedance. Any dis- 
placement of the antenna mast causes an alternat- 
ing voltage to be generated in the selsyn 115; this 
voltage appears between the terminals marked 1 
and 2 of transformer 101. (See fig. 52.) Since the 
phase of the selsyn voltage depends on which side 
of the rest position the antenna is turned and it is 
desired that the antenna mast rotate at the same 
speed, no matter from which side of the rest posi- 
tion it approaches, it is necessary that the distine- 
tion between directions of displacement be elimi- 
nated. This purpose is accomplished by passing the 
selsvyn output voltage through a full-wave rectifier. 
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Figure 62. Indicator, tmpedance amplifier. 


The output of the rectifier, appearing across resistor 
1-1, contains a‘ direct current and a 120-cycle a-c 
component. The output is applied to the grid of 
tube 2B. If the antenna is displaced, the output 
from the rectifier causes a positive voltage to be ap- 
plied to tube 2B, resulting in an increase of plate 
current. This increase in plate current causes the 
voltage across resistance 106 and capacitor 52-1 to 
increase, with the result that tube 3A is biased to 
cut-off. Because the decrease of plate current in 
tube 3A removes the bias from tube 2A, this tube 
starts to draw current. A voltage then appears 
across resistor 9-1 and capacitor 53-1 which pro- 
duces a biasing voltage for tube 5B. This bias is 
high enough to cut off the plate current and eli- 
minate the voltage drop in the plate circuit of tube 
7. This voltage drop is the voltage operating the 
control impedance. 

(3) From the above explanation, it is apparent 
that any displacement of the antennas causes the 
control impedance bias to be removed and thus re- 
duces the control impedance and increases the volt- 
age applied to the antenna motor. In order to pre- 
vent the antenna mast from oscillating about the 
rest position, it is necessary to remove the power 
from the antenna motor before it arrives at the rest 
position, because the antenna mast has no brakes 
and must rely on its inherent friction to stop. The 
power is prematurely removed by resistor 2-6 and 
capacitor 51-1, connected in the cathode circuit of 
tube 2B. (See fig. 52.) The operation of this re- 
sistor-capacitor combination is as follows: when the 
antenna motor is turning the antenna toward the 
rest position, the output of selsyn 115 is decreasing. 
The positive voltage on the grid of tube 2B is de- 
creasing, causing the plate current to decrease. The 
voltage across resistor 2~6 does not immediately 
decrease because capacitor 51-1 must first dis- 
charge. This capacitor holds the cathode of tube 
2B positive long enough for the grid voltage to de- 
crease below the cathode voltage and thus cut off 


the tube. This tube can then be cut off even though 
the selsyn voltage is not zero. The voltage is thus 
removed from the antenna motor before the antenna 
mast has reached the position of rest; the antenna 
mast then coasts to the rest position. Variable re- 
sistor 106 is the SENSITIVITY control. I€ is a 
screwdriver control located on the front panel of 
the indicator. When the value of resistor 106 is too 
large, the antenna motor will have power applied to 
it all the time, and the antenna mast will oscillate 
about the rest position. If the value is too small, 
the antenna motor will not operate, regardless of the 
displacement of the selsyn connected to the AZI- 
MUTH dial. Resistor 2-1, connected in the grid 
circuit of tube 2B, limits the flow of grid current. 
Resistors 1-3 and 2-3 prevent the amplifier from 
motor boating or oscillating at a very low frequency. 
The plate-supply voltage of the amplifier 1s the 220- 
volt, a-c transformer 103. The filament supply for 
these tubes is taken from two separate windings of 
transformer 103, to keep the filament-to-cathode 
difference of potential in all tubes to a minimum. 
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Figure 53. Indtcator, control-impedance circutt. 


e. CONTROL IMPEDANCE. The output of the im- 
pedance amplifier is applied to the grid of Tube 
VT-218 (7). (See fig. 53.) The control imped- 
ance consists of the plate circuit of tube 7. This im- 
pedance is too high to be connected in series with 
the motor; therefore, it is matched to the motor by 
means of transformer 102. When the tube has zero 
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bias and is conducting, its plate circuit has an im- 
pedance of several thousand ohms. The turns ratio 
of transformer 102 is 71:1 so that the impedance 
ratio is 717:1 = 5041:1. The impedance looking into 
the primary of the transformer (terminals 1 and 2), is 
therefore just a few ohms when tube 7 is conducting. 
When tube 7 is biased to cut-off, there can be no 
conductance reflected into the primary of trans- 
former 102. For this reason the impedance is large. 
The voltage on the secondary (terminals 3 and 4) of 
transformer 102 is only a few hundred volts. When 
this tube is not conducting, the impedance is high 
and reaches a maximum voltage across it. Because 
the tube has low voltage across it when it is con- 
ducting, the power dissipated in the tube is low 
both for the conditions of maximum and of mini- 
mum bias. Therefore, the tube dissipates low power 
when the motor is not running and also when it is 
running at full speed. The peak power that the 
tube must dissipate occurs only for an instant when 
the motor starts and at the instant it stops. This 
peak power is below the rating of the tube. 

f. Revay AmpuirierR. (1) The relay-amplifier 
circuit. consists of three tubes: VT-229 (3B), VT- 
231 (5A), and VT-168A (6) (fig. 54). This ampli- 
fier causes the reversing relay to take one of two 
positions, depending on which direction the motor 
should rotate to bring the antenna mast to the cor- 
rect azimuth. 

(2) The voltage generated by the selsyn motor 
is apphed across the primary of transformer 101. 
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Figure 64. 


This voltage is the same that is applied to the im- 
pedanee amplifier circuit. The plate voltage on the 
tubes of both amplifiers is a-c voltage. Figure 54 1 
a diagram of the relay-amplifier circuit, whose 
operation 1s as follows: when there is an antenna 
mast displacement, selsyn 115 generates a voltage 
which appears between terminals 1 and 2 on trans- 
former 101. This voltage is stepped up to twice its 
value by the transformer and applied to the grid of 
tube 3B. The plate voltage of this tube is 220 volts 
alternating current and is supplied by transformer 
103. This a-e grid voltage of the tube is either in 
phase or 180° out of phase with the plate voltage. 
depending on which side of the rest position the 
antenna mast hes. When the grid and plate volt- 
ages of tube 3B are in phase, the tube becomes 
conducting. When the grid and plate voltages are 
180° out of phase, tube 3B is biased to cut-off. 
When tube 3B is conducting, a voltage appears 
across resistor 10-2 and capacitor 52-3. The volt- 
age stored in this resistor-capacitor combination is 
applied to the grid of tube 5A and thus controls its 
plate current. 

(3) When tube 5A is conducting, a voltage ap- 
pears across resistor 10-1; capacitor 52-2 holds this 
voltage when tube 5A is not conducting. This volt- 
age is applied to the grid of tube 6. The plate cir- 
cuit of this tube contains the current coil of revers- 
ing relay 110. Capacitor 54 is connected across the 
relay to prevent the half-wave pulses from flowing 
through the relay and, consequently, keeps it from 
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Indicator, reversing-rclay-amplifier circutt. 


chattering. Resistor 2-2 prevents the grid of tube 
3B from drawing excessive grid current. Resistor 4, 
together with variable resistor 107, forms a voltage 
divider which is used to place the proper bias on tube 
dA. Variable resistor 107 is the CENTERING 
control and controls the initial bias on tube 5A. 
This control is located on the front panel of the 
indicator and is adjusted by means of a screwdriver. 
Resistor 1-4 and capacitor 52-4 provide a delayed 
bias for 5A which causes the reversing relay to close 
slightly before the antenna crosses the rest position. 
The action of this resistor-capacitor combination is 
the same as that of the resistor-capacitor combina- 
tion In the cathode circuit of the first impedance 
amplifier already discussed in e above. Resistor 
1-2 is a decoupling resistor which prevents tube 5A 
from oscillating. 
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Figure 56. Indicator, motor-reversing circutt. 


q. MOTOR-REVERSING CrircvuIT (fig. 55). Relay 
110 ix a single-pole double-throw switch. It has two 
different positions: one when the coil has current 
owing through it and one when the coil has no cur- 
rent flowing through it. When the relay 1s in one 
position, the motor supply voltage, appearing be- 
tween points 1 and 2, is connected directly across 
one phase of the motor and also across the series 
combination of the other motor phase and the pri- 
marv of transformer 104. When the relay is in the 
other position, the phases of the motor are reversed 
with respeet to each other and the motor revolves 
in the opposite direction. Because the only load on 
the secondary of transformer 104 is capacitor 55, 
the primary current of the transformer is largely 
leading. For this reason, the impedance looking 
into terminals 1 and 2 is capacitive. The trans- 
former is an autotransformer with a turns ratio of 


such a value that the reactance of 5 microfarad 
capacitor 55 reflects into the primary of the trans- 
former as the reactance of a 50-microfarad capac- 
itor. This is the capacitance needed for proper 
operation of the motor. Figure 56 shows an extra 
set of contacts on relay 110. These contacts form a 
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Figure 56. Indicator, capacttor discharging circuit. 


single-pole single-throw switch which is closed only 
while the reversing relay is in motion. When-the 
reversing relay is at rest in either position, these 
extra contacts are open. These contacts are con- 
nected across capacitor 51-1 through resistor 3, and 
their purpose is to discharge partially capacitor 
51-1 each time the antenna passes through the rest 
position. When this occurs, the antenna mast 
emerges from the rest position with full voltage on 
the antenna motor and does not have to be stalled 
on one side of the rest position while waiting for 
capacitor 51-1 to be discharged through resistor 
2-6. A double-pole, double-throw switch, 122, is 
located in the back of the indicator panel; it effec- 
tively interchanges the connections of two of the 
three sclsyn leads, numbers 1 and 2 in figure 56, 
and thus provides a means of reversing the direc- 
tion of rotation of the antenna motor. If the an- 
tenna mast turns in a direction opposite to the direc- 
tion In which the azimuth dial is turned, switch 122 
ix operated. If the antenna mast turns in the same 
direction that the azimuth dial is turned, switeh 
122 is left in that position. This adjustment is made 
only when the equipment is assembled the first time. 


h. Remote Inpicator I-227-A. The receiving 
selsyn 115 is mounted on the remote indicator which 
is mounted in the cab of Trailer K-75-A. This in- 
dieator also contains Tubes VT-215 (8) and VT- 
229 (4), transformer 105, receptacle 112, controls 
108 and 109, and dial hghts 120-1 and 120-2. (See 
fig. 57.) The plate voltage for the tuning eye null- 
point indicator (tube 8) 1s obtained from the recti- 
ficd 117-volt alternating current which is apphed to 
the plate of the second section of tube 4. Capacitor 
51-2 and the plate resistance of tube 4 provide the 
means for filtering this rectified voltage. The first 
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section of tube 4 1s used as a diode to rectify part of 
the output of the selsyn. The d-c output of this 
rectifier is filtered by means of resistor 2-5 and 
capacitor 52-6, and this output is applied to the grid 
of the indicator tube through decoupling resistor 7. 
Resistor 6 and variable resistor 108 form a voltage 
divider which is used to bias indication-eye tube 8. 
The EYE OPENING control, variable resistor 108, 
may be adjusted from the front of the remote indi- 
cator. Variable resistor 109 is a rheostat used to 
control the brightness of pilot lights 120-1 and 
120-2. Transformer 105 is the filament transformer 
of the two tubes in the remote indicator. 


Section Vil. POWER-SUPPLY SYSTEM 


25. Introduction 


All of the operating voltages for Radio Receiver and 
Transmitter BC-1267-A are supplhed by Power 
Supply RA-105-A. This power-supply system con- 
sists of seven rectifier tubes and associated filter 
circuits, transformers, circuit breakers, pilot lamps, 
fuses, end an interlock switch. A detailed discus- 
sion of the circuit elements is given in the following 
paragraphs. 


26. Functioning of Parts (fig. 77) 


a. Protective Devices. (1) Circuit breaker 44 
is a 10-ampere 117.5-volt magnetic breaker, con- 
taining a current coil which opens the circuit if a 
current greater than 10 amperes flows through the 
primary windings of transformers 56 or 57. Cir- 
cuit breaker 44 is also connected in the circuit so 
that circuit breaker 43 cannot supply power to 
transformers 58 and 59 unless it is closed. This fact 
prevents the application of plate voltage to the 
rectifier tubes until after the filament voltage has 
been applied and, consequently, prevents injury to 
the plates of these tubes. The primaries of trans- 
formers 56 and 57 are further protected by fuses 
70-1 and 72, respectively. Circuit breaker 43 con- 
trols the two plate voltage transformers 58 and 99. 
This circuit breaker contains a current coil in series 
with the secondary of transformer 58. If the cur- 
rent supplied by the two high-voltage rectifiers be- 
comes excessive, circult breaker 43 opens the pri- 
marv circuits of transformers 58 and 59, which are 
further protected by fuses 70-2 and 71, respectively. 
Pilot lamps 35-3 and 354 light when transformers 
59 and 58 are energized. 

(2) Radio Receiver and Transmitter BC-1267-A 
and interlock switch 40 are in series with the pri- 
mary winding of transformer 58. Therefore, if 


the radio receiver and transmitter unit is removed 
from the rack or if interlock switch 40 1s open, power 
is removed from transformer 58 and, consequently, 


the high voltage is removed from tubes 6 and 7. 


b. FILAMENT TRANSFORMERS. A-c power enters 
the power supply through pins 17 and 23 of the 
multiple receptacle 30; this power is apphed to 
transformers 56 and 57 through circuit breaker 44. 
Transformer 56 has six secondary windings which 
supply the filament voltage for the five low-voltage 
rectifier tubes. The winding terminated at 5 and 6 
supplies filament voltage to the radio receiver and 
transinitter. The winding terminating at 3 and 4 
supplies filament voltage to rectifier Tube VT-126—B 
(1). Transformer 57 has three secondary windings 
which supply the filament voltage for the two high- 
voltage rectifier tubes. 


c. Puate TraANnsSrorMERS. (1) When circuit 
breakers 44 and 43 are closed, power is applied to 
transformers 59 and 58. The tapped secondary of 
transformer 59 supplies plate voltage for the five 
low-voltage rectifiers. Rectifier tube 1 is a VT- 
126-B and is used as a half-wave rectifier. The 
output of this tuhe supplies approximately —150 
volts for biasing the modulator tube located in the 
transmitter of the radio receiver and transmitter. 
The a-c plate voltage is supplied from terminal 3 of 
transformer 59 and is applied to the voltage divider, 
which consists of resistors 22-1 and 22-2 in parallel 
and resistor 25. The output filter consists of capac- 
itor 7 and resistor 21. 


(2) Rectifier tube 2 (VT-244) is a full-wave 
rectifier. The a-c voltage is apphed to the two 
plates from terminals 3 and 5 of transformer 59. 
The output of the rectifier is filtered by a conven- 
tional dual choke and capacity filter. The filtering 
is accomplished by the dual choke 62 and capaci- 
tors 2-3 and 3-1. Resistor 21 is the bleeder resis- 
tor. The positive 300-volt d-c output is supplied to 
the control unit. 


(3) Rectificr tube 3 (VT-244) is a full-wave 
rectifier. The a-c voltage is applied to the two 
plates from terminals 5 and 3 of transformer 59. 
Because the requirement of this output is mainly 
voltage rather than current, a resistance and capac- 
itv type of filter is used. Resistors 18 and 23, to- 
gether with capacitors 1 and 2-2, provide the filter- 
ing; resistors 19-2 and 19-3 in parallel are the 
bleeder resistors. The positive 400-volt direct cur- 
rent output is supplied to the radio receiver. 


(4) Rectifier tube 4 is a full-wave rectifier sup- 
plied with a-¢ voltage from terminals 3 and 5 of 
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transformer 59. A choke and capacity type of filter 
is used, and resistor 19-1 is a bleeder resistor. The 
positive 300-volt d-c output is supplied to the radio 
receiver and transmitter. Tube 5 (VT-119) is a 
half-wave rectifier. The a-e plate voltage is sup- 
plied from terminal 6 of transformer 59. Because 
the output of this rectifier is primarily a voltage 
source, the filter circuit is a resistance and capacity 
type. The filter consists of resistor 15 and capaci- 
tor 4; resistor 15 also serves as the bleeder resistor. 
The positive 600-volt d-c output is supplied to the 
screen grid of the modulator tube in the radio re- 
~celver and transmitter. 

(5) Tube 6 (VT-119) is a half-wave rectifier. 
The plate is supplied with a-e voltage from terminal 
4 of transformer 58. The filter circuit for this recti- 
fier tube, consisting of capacitor 25 and resistor 
59-6, is located in the radio receiver and transmitter. 
The bleeder network consists of resistors 82—1, 82-2, 
&2-3, and 82-4. The positive 2,300-volt d-c output 
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Figure 69, 





is applied to the plate of the modulator-in-the trans- 
mitter. 


(6) Tube 7 (VT-119) is a half-wave rectifier. 
The a-c voltage is applied to the cathode from 
terminal 4 of transformer 58. The filter consists of 
resistor 17 and capacitors 6-1 and 6-2. The bleeder 
network consists of resistors 16-1, 16-2, 16-3, and 
16-4. The’ circuit here described is not used in 
Radio Equipment RC-145—A, but since the power 
supply is an interchangeable component it is used 
with other equipments. 


Section VIll. SIGNAL GENERATOR 


27. Introduction 


Signal Generator I-222-A is test equipment sup- 
plied with Radio Equipment RC-145-A. This sig- 
nal generator provides a means for measuring the 
frequency setting of the receiving section, a means 
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Signal Generator I-222-A. 


for aligning the i-f amplifier of the receiver with an 
approximate r-f attenuator for measuring the gain 
of the i-f system, and a means for setting the 
operating frequency of the transmitter. 


28. Block Diagram of Signal Generator 


a. Figure 60 is a block diagram of the signal 
generator showing all circuit elements. These ele- 


ments will be described in the following para- 
graphs. 
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Figure 60. Signal generator, block diagram. | 


b. The signal generator is a combination signal 
generator and heterodyne-type wavemeter. A con- 
ventional two-range oscillator is used as a signal 
generator, to produce the required r-f signals. A 
rough attenuator is incorporated for use with the 
signal generator. As a wavemeter, the signal gen- 





erator utilizes a crystal oscillator together with a 
detector and an audio amplifier. The basie fune- 
tion of the heterodyne wavemeter is to produce a 
frequency which is heterodyned with an incoming 
signal and fed through a detector to an amplifier. 
The source of the incoming signal must be tuned for 
the null of the wavemeter. In this manner it is pos- 
sible to use the signal generator to set the transmit- 
ter to a desired frequency. A detailed discussion of 
the signal generator circuits will be given in the 
remainder of this section. 


- 29. Functioning of Parts 


a. CrystaL OsciLtuator. The crystal oscillator 
uses a Tube VT-94 as a triode, crystal-controlled, 
self-excited oscillator with a frequency-discriminat- 
ing plate tank consisting of coil 115, variable capac- 
itor 61, and capacitor 59-1. (See fig. 61.) The 
output from the erystal oscillator is fed to the diode 
detector from the plate tank through d-c blocking 
capacitor 51-1 and resistor 20. When switch 106 is 
in the CRYSTAL position, the output of the crystal 
oscillator 1s applied to the diode detector (tube 2) 
through contacts 1 and 2. When the switch is in the 
TEST position, the grid circuit of the oscillator is 
grounded and the diode input is switched to the 
antenna by contacts 1 and 12. 

b. DETECTOR AND AupbIO AMPLIFIER (fig. 62). 
(1) The input signal to the diode detector 1s sup- 
plied either from the variable two-range oscillator 
and the crystal oscillator or from the antenna and 
the variable two-range oscillator, depending upon 
the position of the CRYSTAL-TEST switch. The 
output from the detector, which is a mixture of the 
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Figure 61. Signal generator, crystal-oscillator circuit. 
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Figure 62. Signal generator, detector and amplifier circewt. 
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Figure 63. 
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two r-f input signals, appears across load resistor 1. 
Capacitors 51-2 and 53-1 form the r-f return cir- 
cuit. Spark gap 53-1 is shunted across the output 
to prevent r-f leakage. 

(2) The output of the detector is applied to the 
erid of the first audio amplifier (tube 3) through 
potentiometer 4 and capacitor 54-1. Potentiometer 
4 acts as the gain control by varying the amount of 
signal applied to the grid of tube 3. Resistor 5—1 1s 
the grid resistor for tube 3. Resistor 6 and capaci- 
tor 55-1 produce the bias voltage. The screen-and- 
plate supply circuits are filtered by resistor 7-1 and 
capacitor 54-3, and resistor 8-1 and capacitor 56, 
respectively. The output of the first amplifier is 
coupled to the second amplifier (tube 4) through 
capacitor 54-2. Resistor 5~2 is the grid resistor for 
the second amplifier. The second amplifier circuit 
is similar to that of the first amplifier. The output 
of the second amplifier is coupled to jack 107 
through capacitor 57. Spark plate 53-8 is connected 
across the output as a precautionary measure to 
prevent r-f leakage. 

c. VARIABLE Two-RANGE OsciLLaTor. This r-f 
oscillator uses a Tube VT-202 in a Hartley type 
circuit. (See fig. 63.) A turret, housing both h-f 
coil 100 and 1-f coil 101, rotates to make contact 
with associated circuit elements. Capacitor 58-1 
serves as a grid blocking capacitor, and resistor 2-2 
is the grid leak. Variable capacitor 63 is the main 
tuning capacitor. A small variable capacitor 62, in 
parallel with capacitor 63, serves as a vernier capac- 
ity for restoring the calibration of the main tuning 
capacitor. Output voltage from this oscillator is 


developed across a low impedance inductance that. is 
mutually coupled to the oscillator tank inductance. 
Resistor 17 is the plate dropping resistor. Capacitor 
51-3 bypasses the r-f plate current to ground. 
Chokes 102-1 and 102-2, together with spark plates 
53-2 and 53-3 and capacitor 58-2, are used as 
r-f filters. The shunt impedance, consisting of re- 
sistor 16 and capacitor 59-2, serves as a frequency 
discriminating network and also as a divider for 
the attenuator system and diode detector. In the 
l-f band, the discriminating network impedance is 
approximately equivalent to the value of resistor 
16. In the h-f band, the capacity of 59-2 lowers the 
equivalent impedance to about one-tenth of the 
value of resistor 16 and, therefore, provides more 
voltage to the diode detéctor. This is necessary to 
bring up the level of its harmonic content. 

d. R-F ATrENTUATOR (fig. 64). The r-f attenua- 
tor is of the constant impedance, x structure type, 
with a total attenuation of 100,000 to 1. This 
attenuator is divided up into five fixed steps of 10 
to 1 per step with the last step having continuously 
variable output from zero to maximum. The input 
impedance of the network looks like 100 ohms for 
all positions of the multiplier. Voltage from the 
oscillator is divided to approximately 0.1 of its 
maximum value by the divider network, which con- 
sists of resistor 16, capacitor 59-2, and variable re- 
sistor 15. The divider has a 10:1 division on the 1-f 
band and 2:1 on the h-f band. Input voltage is 
applied across variable resistor 15. By use of this 
resistor, any portion of the oscillator output may be 
fed to the variable, fixed-step divider network. The 
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Figure 64. Signal generator, attenuator circuit. 
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control is approximately calibrated from 0-10 with 
0.5 division marks between the whole numbers to 
indicate voltage division. With two-deck switch 
105A-B in position 7 (1OMX), maximum voltage is 
available when the arm of control 15 is in-the maxi- 
mum position. (Figure 64 1s a simplified diagram 
of switch 105 A-B.) Positions 8 (1MX),9 (100N), 
10 (10NX), and 11 (1X) give corresponding attenua- 
tion of 10 to 1 per switch setting. The impedance of 
the multipher, when measured from the output side 
(108-2) to ground, is 100 ohms with the switch in 
position 7. When switch 105A—B is in position 9, 
10, and 11, the impedance is equal to 5 ohms for 
each position. 


e. Power Supp.ty. The power supply uses a high- 
vacuum full-wave rectifier Tube VT-197-A (6). 
The 117-volt a-c power is applied to the primary 
of transformer 104 through receptacle 111, switch 
112, and fuse 113. R-f chokes 102-3 and 102-4, to- 
gether with spark plates 53-4, 53-5, 53-6, and 53-7, 
filter the a-e input circuit. Power transformer 104 
provides three separate filament-voltage windings 
and one high-voltage winding for the plates of tube 
6. Pilot lights 114-1 and 114-2 are connected across 
the filament winding supplying tubes 1, 2, 3, and 4. 
The rectifier circuit uses a capacitor input type of 
filter, which consists of dual chokes 103-A and 
103-B and of capacitors 60—-A, 60-B, and 60-C. 
The voltage divider consists of parallel resistors 
18-1 and 18-2 in series with resistor 19. B+ volt- 
age is supplied to terminal B of plug 117, and fila- 
ment voltage is supplied to terminal A of plug 117. 


IX. COMPLETE BLOCK DIAGRAM OF 
RADIO EQUIPMENT RC-145-A 


Section 


30. Purpose of Diagram 


a. The block diagram of Radio Equipment RC- 
145-A (fig. 65) is a complete functional presenta- 
tion of the electrical circuits of the equipment. The 
discussion of the diagram follows the separate de- 
scriptions of the circuits given in preceding sections 
of this chapter. The diagram shows the relation- 
ship of these circuits and their individual functions 
in the over-all operation of the equipment. 


b. The block diagram is excellent to use while 
making a quick review of the operation of the 
equipment or when instructing others in the broad 
details of its performance. While trouble shooting, 
the radar officer or technician can follow the course 
of a signal from circuit to circuit without the de- 
tailed circuit tracing encountered with schematics. 
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When trouble is suspeeted in an individual cireuit. 
reference can be made to the proper schematic and 
trouble-shooting data to locate accurately the 
source of trouble. 


31. Reading Diagram 


a. Figure 65 represents the various circuits of the 
equipment as blocks marked with the name of the 
circuit. A chassis or major component js _ repre- 
sented by a large block, and the circuits within it 
are indicated by smaller blocks. Interconnections 
have been simplified and are indicated by solid lines 
with arrow heads pointing in the direction in which 
the signal is progressing. The various blocks repre- 
senting major components have been arranged in 
groups so that each group represents a system. 

b. A signal leaving a major component opposite 
one of the smaller blocks within it indicates that the 
signal leaves the component from the circuit identi- 
fied by the smaller block. A signal shown entering 
a major component opposite a smaller block indi- 
eates that the signal is applied to the circuit repre- 
sented by this block. The a-c distribution system 
has been omitted from the block diagram in order to 
simplify it. Filament connections and d-e connec- 
tions within the various units also have been left out 
for the same reason. These latter voltages are 
shown applied to the entire major components, and 
their distribution within the component is to be as- 
sumed. Because the purpose of the diagram is to 
emphasize the functional or signal-carrying connec- 
tions, it does not include any other connections 
which might confuse the diagram and defeat its 
main purpose. 


32. Review of Theory with Block Diagram 


Radio Equipment RC-145-A, in common. with 
other IFF equipments, has the following primary 
functions: the transmission of a short pulse of radio 
frequency energy; the reception of identification 
signals transmitted by the challenged aircraft; the 
measurement of time intervals between the trans- 
mission of the pulse and the reception of the identi- 
fication pulse; and the presentation of this time 
factor as linear distance between the radio set and 
the target. In addition to these basic functions. 
Radio Equipment RC-145-A presents a visual in- 
dication of the azimuth based upon the position of 
the antenna when it is pointed towards the target. 
The following summary of these actions, with reter- 
ence to the block diagram (fig. 65) will show how 
the equipment operates. 
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a, TRANSMITTING SYSTEM. (1) The transmitting 
system shown in the transmitter section of the block 
diagram consists of the following components: the 
syne amplifier, clipper amplifier, blocking oscillator, 
cathode-follower, modulator, r-f oscillator, and 
power-measurement circuit. The main power sup- 
ply furnishes both a-c and d-c power for the trans- 
mitter. A positive trigger pulse is supplied by the 
control unit to the transmitter along the line marked 
“syne.” This pulse, which is repeated 240 times a 
second, causes the transmitting system to transmit 
a 4-to-9 microsecond r-f pulse of voltage approxi- 
mately 240 times per second and to remain inactive 
during the period between these pulses. 


(2) The syne amplifier amplifies and inverts the 
trigger pulse. The negative pulse output of the 
sync amplifier is amplified, clipped, and inverted 
by the clipper amplifier. The cathode follower 
takes the positive pulse output of the clipper ampli- 
fier and applies it to the grid of the blocking oscil- 
lator, which is triggered by this positive sync pulse, 
and supplies a positive pulse to the grid of the 
modulator. The modulator delivers a positive high- 
voltage pulse to the plates of the transmitting 
oscillator. Upon application of this pulse, the 
transmitter breaks into oscillation and emits a pulse 
of r-f energy, which has the same duration as the 
modulator pulse (4 to 10 psec). The r-f energy 
developed by the oscillator is fed through a trans- 
mission line to the antenna. A portion of this r-f 
energy is fed to the diode-measuring circuit to pro- 
“vide means of determining power output. 


b. RADIO-FREQUENCY SysTEM. The r-f system is 
composed of the antenna-matching section, r-f lines, 
and the antenna. The rotating joint in the base of 
the antenna mast, which houses the line-coupling 
plug, is included in the line. However, it is not 
shown in the block because its function is primarily 
mechanical. The r-f line is fed from the antenna- 
matching section, which is fed by the transmitting 
oscillator, and conveys the signal to the antenna; 
this line also carries the input signal from the an- 
tenna to the receiver. The antenna radiates the 
signal from the transmitter and receives the identi- 
fication pulses transmitted by the challenged target. 
The antenna-matching section serves two purposes: 
it provides a means for proper impedance-matching 
of the line when receiving and transmitting; and it 
isolates the transmitter and identification pulses to 
their own particular circuits. 

c. REcEIvING System. (1) The receiving system 
is comprised of the components necessary to receive 
the incoming identification signals from the an- 


tenna-matching section and to convert them into 
video s‘gnals for application to the display oscil- 
loscope. These components are the r-f preamplifier 
stages, mixer, local oscillator, i-f amplifiers, detec- 
tor, and video amplifier. 

(2) The receiver 1s a conventional superhetero- 
dyne. Two stages of r-f amplification are used be- 
fore the mixer. The local oscillator is of the Col- 
pitts type and can be varied over a range of 146 to 
176 megacycles. The mixer stage produces an 
intermediate frequency of 11 megacycles, which is 
amplified by five stages of stagger-tuned i-f ampli- 
fication. A diode-type detector 1s used to demodu- 
late the incoming signal. A double diode is used as 
the detector to develop the input to the video ampli- 
fier and also to supply the signal which operates the 
tuning indicator. The video amplifier inverts and 
amplifies the signal taken from the detector. The 
positive pulse output of the video amplifier is ap- 
plied to the grid of a cathode follower which is used 
to provide a low impedance output to the display 
oscilloscope in the control unit. The power used in 
the receiver is supplied from the main power supply. 

d. Controt Unir. (1) The control unit is com- 
prised of the component necessary to perform the 
following functions: to develop a synchronizing 
pulse for the identification transmitter; roughly 
measure the distance between the identification 
equipment and the interrogated target; determine 
the correctness of the azimuth setting of the an- 
tenna; and display simultaneously the main pulse 


of the identification transmitter and the pulse from 


the interrogated target. 

(2) The sync voltage from the radar set is ampli- 
fied and inverted within the syne amplifier stage. 
The next stage is the divider multivibrator which 
divides the incoming signal to the desired pulse- 
recurrence frequency. The pulse-shaper triggers the 
delay oscillator; this oscillator delays the starting 
time of the transmitter-trigger pulse with respect to 
the starting time of the ranging circuits. 

(3) The output of the delay oscillator is also fed 
to the pedestal multivibrator which develops a 
square wave to be used as part of the final brighten- — 
ing voltage. The output of the pedestal multivibra- 
tor is coupled to one tube of the mixer stage, and the 
output of the sweep multivibrator is coupled to the 
other tube of the mixer stage. The pulse from the 
sweep inultivibrator determines the duration of the 
brightening pulse produced by the mixer stage. The 
output of the mixer stage is the brightening voltage 
for the cathode-ray tube and is coupled to the grid 
of the cathode-ray tube through the cathode-fol- 


61 





lower. The cathode-follower normally passes the 
brightening voltage except when the brightening 
voltage is canceled by the blanking voltage. The 
blanking voltage is developed by the blanking am- 
plifier and the lobe switch, and is coupled to the grid 
of the cathode-follower along with the brightening 
voltage. The net output of the cathode-follower 
modulates the grid of the cathode-ray tube in syn- 
chronism with the operation of the remainder of the 
IFF equipment, making the transmitter and inter- 
rogation pulses visible on the cathode-ray tube 
screen at the proper times. The output of the sweep 
multivibrator is applied to the grid of the sweep 
trigger tube. A negative pulse from the output of 
the sweep trigger tube is used to cut off the current 
flow in part of the saw-tooth generator and to allow 
an integrating capacitcr in the plate circuit to begin 
charging. The time of the saw tooth produced 
across this capacitor is equal to the duration of the 
cut-off pulse determ'ned by the sweep trigger. The 
amphtude of the saw-tooth voltage is determined 
by the size of the integrating capacitor, which is 
selected by the range switch so as to maintain ap- 
proximately the same amplitude of the three sweep 
voltages. Sweep-gain controls are used to adjust 
the amplitudes to the required level for correct 
sweep of the cathode-ray display tube. The pulse 
from the sweep multivibrator also determines the 
duration of the brightening pulse produced by the 
mixer stage. The output of the saw-tooth generator 
is fed both to the spread amplifier and to one of the 
hor-zontal deflection plates ef the cathode-ray 
tube. 

(4) The notch amplifier receives the notch volt- 
age from the radar set, and the output of the notch 
anplifier triggers the operation of the sweep multi- 
Vibrator when the range switch is in either the 
10K YD. or CALIB. positions. When the range 
switch is in the 100K YD. position, the sweep multi- 
vibrator is triggered by the output of the syne 
amplifier. In the TEST position the sweep multi- 
vibrator is triggered by the output of the divider 
multivibrator. 
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(5) The input to the spread amplifier consists 
of the output of the saw-tooth generator and the 
spread voltage. The spread voltage is controlled 
by the operation of the lobe switch, which causes 
the output of the spread amplifier to increase as one 
antenna lobe is sclected separately. The output of 
the spread ampiifier is variable and determines 
whether or not an IFF signal reply will appear as 
one or two pips on the screen of the cathode-ray 
tube. It must be remembered, however, that the 
separate viewing of either of the antenna lobe sig- 
nals (pip-matching) requires the use of the blanking 
amplifier. The blanking amplifier is used to blank 
the sweep during the short interval of time when 
both lobes of the antenna are connected simulta- 
neously to the reeciver. This is accomplished by 
biasing the blanking amplifier to cut-off during the 
time when blanking does not oceur and by removy- 
ing this bias by shorting the cathode-resistor dur- 
ing the blanking interval. With the bias removed 
the plate voltage drops, producing a negative pulse 
of the same duration as the application of both lobe 
outputs to the receiver. The range-monitor stage is 
a cathode-follower, making it possible to check vis- 
ually the functions of the ranging circuits. The 
purpose of the cathode-ray tube is to display the 
receiver and transmitter output signals in the de- 
sired form. 

(6) The video stage amplifies the signals fed 
from the receiver, and the video output is coupled 
to one of the vertical deflection plates of the 
ecathode-ray tube. 

(7) When the range switch is in the CALIB. 
pesition, the voltage across the tuned cireuit in the 
saw-tooth generator stage is coupled to the cathode- 
ray tube and appears as a damped sine wave. Thi: 
sine-wave voltage is used to calibrate the long 
range sweep. The TEST position of the range 
switch provides the cathode-ray tube with a rela- 
tive’'y slow sweep to be used when viewing test pat- 
terns. The test patterns may be fed to the cathode- 
ray tube through the jack connected to one of the 
vertical deflection plates. 


CHAPTER 2 


TROUBLE-SHOOTING PROCEDURES 


GENERAL INFORMATION 


Section |. 
33. Introduction 


No matter how well equipment is designed and 
manufactured, faults are bound to occur in service. 
When such faults do occur, the repairman must 
locate and correct them as rapidly as possible. This 
section contains general information to aid person- 
nel engaged in the important duty of trouble shoot- 
ing. Remember, however, that preventive main- 
tenance minimizes the necessity of trouble shooting. 

a, TROUBLE-SHOOTING Data. Take advantage of 
the material supplied in this manual to help in 
rapidly locating faults. Consult the following 
trouble-shooting data when necessary: 

(1) Block diagram of system. 

(2) Complete schematic diagrams. These dia- 
grams include all components and show all the con- 
nections (power, input, and output) to the other 
units. 

(3) Simplified and partial schematics. These dia- 
grams are particularly useful in trouble shooting, 
because they enable the electrical functioning of 
circuits to be followed more clearly than on the reg- 
ular schematics and thus speed trouble location. 

(4) Voltage and resistance data at all socket con- 
nections. 

(5) Voltage, resistance, and waveform data at 
test jacks. Blocking capacitors are omitted from 
most leads to the test jacks, to enable measurement 
of the d-c voltage at the plate or other points to 
which the test jacks connect. For this reason, be 
careful not to touch the measuring instruments 
which carry high voltage when connected to the test 
jacks, 

(6) Illustrations of components. Front, top, and 
bottom views aid in locating and identifying parts. 

(7) Pin connections. Pin connections on sockets, 
plugs, and receptacles are numbered or lettered on 
the various diagrams. 

(a) Seen from the bottom, pin connections are 
numbered in a clockwise direction around the 
sockets. On octal sockets the first pin clockwise 
from the keyway 1s pin No. 1. Pin numbers appear 
both on the schematic diagrams and on the wiring 


diagrams, so that any tube element can be readily 
located. 

(6) Plugs and receptactes are numbered on the 
side to which the associated connector is attached. 
To avoid confusion, some individual pins are identi- 
fied by letters which appear directly on the con- 
nector. 

b. TROUBLE-SHOOTING Steps. The first step in 
servicing a defective radar set is to sectionalize the 
fault. Sectionalization means tracing the fault to- 
the component responsible for the abnormal opera- 
tion of the set. The second step is to localize the 
fault. Localization means tracing the fault to the 
defective part responsible for the abnormal condi- 
tion. 

(1) Use of the Equipment Performance Log 
(EPL) and of the Starting Procedure aids in trac- 
ing the fault to the defective component. The pro- 


cedures to be followed are explained in c and d 


below. 

(2) Some faults such as burned-out resistors, r-f 
arcing, etc., can be located by sight, smell, and hear- 
ing. The majority of faults, however, must be 
located by checking voltages, resistances, and wave- 
forms. | 

c. EQUIPMENT PERFORMANCE LOG SECTIONALIZA- 
TION. The Equipment Performance Log Sheet is a 
record of the normal and abnormal operation of the 
station. In the event of station failure or abnormal 
operation, reference to the Equipment Performance 
Log usually will aid in sectionalizing the defect. 
When a station failure occurs, refer to the log shect 
and note the operation of the station for the past 
24 hours. The failure may be the result of a pre- 
vious abnormal condition not serious enough in it- 
self to have caused the station to go off the air at 
the time it occurred. The abnormal condition wil! 
have been entered in the station log. Check the log 
entry to obtain direct information leading to the 
cause of the failure. 


d. STARTING-PROCEDURE SECTIONALIZATION. The 
starting procedure is the systematic method used to 
put the station on the air. This procedure 1s used in 
sectionalization when the cause of the station fail- 
ure is not known. In most cases, it will trace the 
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defect to a particular component. The steps of the 
starting procedure are performed in sequence until 
an abnormal result is obtained. As each step it per- 
formed, the visible and audible results of the action 
are noted. The use of the starting procedure is de- 
scribed in detail in section II of this chapter. 

e. LocauizaTion. Localization is the tracing of 
the fault to a particular part of the component. 
Sections III through IX of this chapter describe 
the method of localizing faults within the individual 
components. These sections contain trouble-shoot- 
ing charts which list abnormal symptoms and their 
causes. The charts also give the procedure for find- 
ing out which of the probable locations of the fault 
is the exact one. The sections also tell what wave- 
forms should be obtained at the test points. In 
addition, there is a drawing which shows the resist- 
ance and the voltage at every socket-pin connection. 
' The method of using the voltage and resistance data 
in checking a circuit is described in detail in para- 
graphs 34d and 35c. 


34. Voltage Measurements 


- a, GENERAL. Voltage measurements are an almost 
indispensable aid to the repairman, because most 


troubles either result from abnormal voltages or 


produce abnormal voltages. Voltage measurements 
are made easily, because they are always made be- 
tween two points in a circuit and therefore the cir- 
cult need not be interrupted. 

(1) Complete information on normal operating 
voltages is given in the trouble-shooting section. 
Unless otherwise specified, these voltages are meas- 
ured between the indicated points and ground. 

(2) Always begin by setting the voltimeter on the 
highest range, so that the voltmeter will not be over- 
loaded. Then, if 1t is necessary to obtain increased 
accuracy, set the voltmeter to a lower range. 

(3) In checking cathode voltage, remember that 
a reading can be obtained when the cathode resistor 
is actually open. The resistance of the meter may 
act as a cathode resistor. Thus, the cathode volt- 
age may be approximately normal only as long as 
the voltmeter 1s connected between cathode and 
ground. Before the cathode voltage 1s measured, a 
resistanee check should be made with the circuit 
cold to determine if the cathode resistor is normal. 

b. PRECAUTIONS AGAINST HicguH Voutace. Certain 
precautions must be followed when measuring volt- 
ages above a few hundred volts. High voltages are 
dangerous and can be fatal. When it is necessary 
to measure high voltages, observe the following 
rules: 
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(1) Connect the ground lead to the voltmeter. 

(2) Place one hand in your pocket. 

(3) If the voltage is less than 300 volts, connect 
the test lead to the hot terminal (which may _ be 
either positive or negative with respect to ground). 

(4) If the voltage is greater than 300 volts, shut 
off the power, connect the hot test lead, step away 
from the voltmeter, turn on the power, and note the 
reading on the voltmeter. Do not touch any part oi 
the voltmeter, particularly when it 1s necessary to 
measure the voltage between two points, both of 
which are above ground. 

c. VOLTMETER Loapinc. It is essential that the 
voltmeter resistance be-at least 10 times as large as 
the resistance of the circuit across which the voltage 
is measured. If the voltmeter resistance is com- 
parable to the circuit resistance, the voltmeter will 
indicate a lower voltage than the actual voltage 
present when the voltmeter is removed from the 
circuit. 

(1) The resistanee of the voltmeter on any range 
ean always be calculated by the following simple 
rule: resistance of voltmeter equals the ohms-per- 
volt multiplicd by the full-scale range in volts. Two 
examples are shown below: 

(a) What is the resistance of a 1,000 ohms-per- 
volt voltmeter on the 300-volt range? 

R = 1,000 ohms-per-volt 300 volts 
= 300,000 ohms 


(b) What is the resistance of a 20,000 ohms-per- 
volt voltmeter on the 300-volt range? 
R = 20,000 ohms-per-volt & 300 volts 
= 6 megohms 


(2) To minimize voltmeter loading in_ high-re- 
sistanee circuits, use the highest voltmeter range. 
Although only a small deflection will be obtained 
(possibly only 5 divisions on a 100-division seale), 
the accuracy of the voltage measurement will be 
increased. The decreased loading of the voltmeter 
will more than compensate for the inaccuracy which 
results from reading only a small deflection on the 
scale of the voltmeter. 

(3) When a voltmeter is loading a circuit, the 
effect can always be noted by comparing the volt- 
age reading on two successive ranges. If the voltage 
readings on the two ranges do not agrée, voltmeter 
loading is excessive. The reading (not the deflec- 
tion) on the highest range will be greater than on 
the lowest range. If the voltmeter is loading the 
circuit heavily, the deflection of the pointer will re- 
main nearly the same when the voltmeter is shifted 
from one range to another. 

(4) The voltage and resistance drawings used m 








this manual are based on readings taken with an 
actual meter. The ohms-per-volt sensitivity of the 
meter which was used is printed on the drawing. 
The trouble-shooter should use a meter having the 
same ohms-per-volt sensitivity. Because the meter 
used in testing for the voltage will produce the same 
amount of loading as the meter used in measuring 


Pin No. 1 


| 2 3 
Voltage: 7.2 | 6.3 ac 0 


the voltage, it is unnecessary to consider the effect 
of loading. 

d. PractTicAL EXAMPLE OF VOLTAGE ANALYSIS. 
Figure 66 illustrates a typical amplifier stage. The 
values of the various parts are labeled as well as 
the input voltages. The normal voltages at the V3 
tube socket pins are: 


a cen || he PENSE Se, | a 


Note. All voltages are d-c unless otherwise specified. The d-c readings were taken with a 1,000 ohms-per-volt voltmeter. 
Drawings for each component, giving the voltage at each socket connection, can be found in the section on trouble shooting 


in the component. 
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Figure 66. Schematic diagram for voltage analysis. 


To check the stage shown in figure 66 for an abnor- 
mal voltage measurement, measure the voltages be- 
tween the socket contacts and the chassis. 

(1) The voltage between contact 1 and the chassis 
is normally 7.2 volts (see above chart). This volt- 
age should be the same as that between socket con- 
tact 5 and the chassis, since they are directly con- 
nected, (5) below. 

(2) The voltage between contact 2 and the 
chassis should be 6.3 a-c volts, because contact 2 is 
one side of the filament. On the diagram, no con- 
nections are shown because the filament of amplifier 
tubes are always connected to a low-voltage a-c 
source. If this voltage is abnormal, check the volt- 
age across the winding of the transformer which 
supplies the voltage. 


(a) If the voltage of the transformer is normal, 
the trouble is a broken connection between the trans- 
former and the contact. 

(b) If the voltage of the transformer winding 1s 
abnormal, measure the voltage of the transformer 
primary winding. 

(c) If the primary voltage is normal and the 
voltage on the winding that delivers the filament 
voltage is abnormal, either the transformer 1s defec- 
tive or an abnormally high drain is being placed on 
the filament winding. This condition can be checked 
by removing one of the wires from the filament: 
Winding and bv testing again the voltage across 
this winding. If the transformer is defective, the 
voltage reading will still be abnormal. If the trans- 
former is normal, the voltage will be a little higher 
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than usual. If, however, the voltage on the trans- 
former primary is abnormal, the source of this volt- 
age must be checked. 

(3) The voltage between contact 3 and the 
chassis should be zero, since this contact is directly 
connected to the chassis. 

(4) The yoltage between contact 4 and the 
chassis should be zero, because this 1s a class A 
amplifier and normally no grid current flows through 
resistor R2. If capacitor Cl should short-circuit, 
however, the high positive voltage on the plate of 
tube V2 would be delivered to contact 4 and a d-c 
positive-voltage reading would be obtained. It is 
also possible for a short circuit inside the tube to 
cause a reading on this contact. 

(5) The voltage on contacts 1 and 5 should be 
7.2 volts. (An important consideration in measur- 
ing cathode voltage is explained in paragraph 34a 
(3).) The plate cathode voltage and the grid 
cathode voltage normally cause a current to flow 
through the cathode resistor R3. This current is 
normally 0.006 ampere, since the resistor is rated 
at 1,200 ohms and the voltage across it is 7.2 volts. 


E 72 
R 1,200 


(a) If no voltage is obtained, the trouble may be 
due to a lack of plate-supply voltage, a burned-out 
tube V3, a shorted resistor R3, a shorted capacitor 
C2, (this capacitor, if shorted, would connect the 
cathode to the chassis), or a broken connection. 

(b) If the voltage is found to be low, the trou- 
ble may be a tube V3 with low emission, a leaky 
capacitor C2, an open-circuited resistor R4 or R85, 
a shorted capacitor C3 or C4, low plate-supply 
voltage, an open-circuited coil L1, a poor connec- 
tion, or a change in the resistance value of any of 
the resistors. 

(c) If the voltage is found to be too high, the 
trouble may be a gassy tube, a short-circuited re- 
sistor, too high an applied voltage, or a connection 
in either the plate-cathode or screen grid-cathode 
circuits shorted by an external circuit. 

(6) The screen voltage is checked as follows: 

(a) The voltage on contact 6 is normally 195 
volts. The voltage drop across the resistor is nor- 
mally 55 volts, since the voltage on one side of the 
resistor is 195 volts and 250 volts on the other side. 
The normal current through this resistor would be 
0.0006 ampere. 

E 55 
I = — =~. = 0.0006 ampere 


[= = 0.006 ampere 


(b) If no voltage is obtained on contact 6, the 
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trouble may be lack of applied voltage, an open- 
circuited resistor R4, a broken connection, or a 
shorted capacitor C3. 

(c) If the voltage on contact 6 1s too low, the 
trouble may be a gassy tube, a leaky capacitor C3, 
too low an applied voltage, or too low a bias volt- 
age on the grid of tube V3 (grid is biased by the 
7.2 volts on the cathode). 


Note. A gassy tube, or lowering of the grid bias of tube 
V3, will increase the screen grid current. Increasing th: 
current will increase the voltage drop across resistor Rd. [i 
capacitor C3 1s leaky or shorted, the screen grid of tube V3 
will be connected near or at ground potential and will lower 
the voltage on contact 6. The current through resistor R4 
rises if capacitor C3 is shorted. Resistor R4 is the ony 
resistance between the applied voltage and the chass 
ground. Resistor R4 probably will burn out because of the 
high current flow unless the resistor has a high power rating. 
Any fault that will make high current flow through the 
screen grid-cathode circuit may burn out either resistor R3 
or R4. 

(7) The voltage between contact 7 and ground 
normally should be zero, according to the chart 
above, since this contact is connected directly to 
the chassis ground. 

(8) The plate voltage is checked as follows: 

(a) The voltage between contact 8 and the chassi: 
normally should be 185 volts. This voltage is at one 
of the points in the plate-cathode circuit which 
comprises resistor R5, coil Ll, the plate resistance 
of tube V3, and resistor R3. The applied voltage 
in this circuit is +250 volts. The voltage drop 
across resistor R5 and coil Ll in series is 65 volts 
(250 volts — 185 volts). The current through re- 


sistor R5 and coil L1 is 0.0064 ampere. 


_E_ . 65 


R7 10,025 = 0.0064 ampere 


(b) If no voltage is obtained on contact 8, the 
trouble may be a lack of applied voltage, an open- 
circuited resistor R5 or-coil L1, or a broken connec- 
tion between terminal 5 on terminal strip TS1 and 
contact 8. 

(c) If the voltage on contact 8 is too low, th: 
trouble may be a gassy tube V3, too low an applied 
voltage, a shorted or leaky capacitor C2, or a shorted 
resistor R3. A gassy tube V3, shorted or leaky 
capacitor C2, or a shorted resistor R3, will cause 
the current through the plate-cathode circuit to rise 
and thus increase the voltage drop across resistor 
R5 and coil L1. This would lower the voltage on 
contact 8. Increased current through this circutt 
may also burn out resistor R3 or resistor R5., unless 
its power rating is ample. 

(d) If the voltage is too high, the trouble may 
be a burned-out tube V3, low emission in tube V3. 
a burned-out resistor R3, a shorted resistor R5. t™ 








high an applied voltage, or a burned-out resistor R4. 
If the tube is burned out or resistor R3 is open, no 
current will flow through the plate-cathode circuit, 
and there will be no voltage drop between the ap- 
plied voltage and the plate of the tube. 

(9) Capacitor C4, a coupling capacitor to the 
grid of tube V4, can be checked for a shorted or 
leaky condition by measuring the voltage between 
contact 4 on tube V4 and the chassis ground. If 
the positive d-c voltage is higher than normal when 
measured on contact 4 of tube V4, the capacitor is 
leaky or shorted. 


35. Resistance Measurements 


a. GENERAL. (1) Normal resistance values. When 
a fault develops in a circuit, its effect will very 
often show up as a change in the resistance values. 


To assist in the localization of such faults, trouble- — 


shooting data includes the normal resistance val- 
ues, as measured at the tube sockets and at the test 
jacks. These values are measured between the in- 
dicated points and ground, unless otherwise stated. 
Often it is desirable to measure the resistance from 
other points in the circuit in order to determine 
whether the particular points in the circuit are nor- 
mal. The normal! resistance values at any point can 
be determined by referring to the resistance values 
shown in the schematic diagram. 


(2) Precautions. (a) Before making any resist- 
ance measurements, turn off the power. An ohm- 
meter is essentially a low-range voltmeter and bat- 
tery. If the ohmmeter is connected to a circuit 
which already has voltages in it, the needle will be 
knocked off scale and the voltmeter movement may 
be burned out. 


(6) Capacitors must always be discharged be- 
fore resistance measurements are made. To do 
this is very important when. checking power sup- 
plies that are disconnected from their load. The 
discharge of the capacitor through the meter will 
burn out its movement and in some cases may en- 
danger life. 


(3) Correct use of low and high ranges. It is im- 
portant to know when to use the low-resistance 
range and when to use the high-resistance range of 
an ohmmeter. When checking the circuit conti- 
nuity, set the ohmmeter on the lowest range. If a 
medium or high range is used, the pointer may indi- 
cate zero ohms, even if the resistance is as high as 
500 ohms. When checking high resistances or meas- 
uring the leakage resistance of capacitors or cables, 
use the highest range. If a low range is used, the 
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pointer will indicate infinite ohms, even though the 
actual resistance is less than a megohm. 

(4) Parallel resistance connections. In a paral- 
lel circuit the total resistance is less than the small- 
est resistance in the circuit. This fact is important 
to remember when shooting trouble with the aid of 
a schematic diagram. 

(a) When a resistance is measured and the value 
is found to be less than expected, make a careful 
study of the schematic to be certain that there are 
no resistances in parallel with the one that has been 
measured. Before replacing a resistor because its 
resistance measures too low, disconnect one termi- 
nal from the circuit and again measure its resist- 
ance to make sure that the low reading was not 
caused by some part of the circuit being in parallel 
with the resistor. 

(6b) In some cases, it will be impossible to check 
a resistor because it has a low-voltage transformer 
winding connected across it. If the resistor must 
be checked, disconnect one terminal from the cir- 
cuit before measuring its resistance. 

(5) Checking grid resistance. When checking 
grid resistance, a false reading may be obtained if 
the tube is still warm and the cathode is emitting 
electrons. Allow the tube to cool, or reverse the 
ohmmeter test leads so that the negative ohmmeter 
test lead is applied to the grid. 

(6) Tolerance values for resistance measure- 
ments. Tolerance means the normal difference that 
is expected between the rated value of the resistor 
and its actual value. 

(a) Most resistors that are used in radar circuits 
have a tolerance of at least 10 percent. For exam- 
ple, the grid resistor of a stage might have a rated 
value of 1 megohm. If the resistor were measured 
and found to have a value between 0.9 megohm and 
1.1 megohms, it would be considered normal. As 
a rule, the ordinary resistors used in circuits are 
not replaced unless their values are off more than 20 
percent. Some precision resistors and potentiom- 
eters are used. When a resistor is used whose value 
must be very close to its rated value, the tolerance 
is usually stated on the diagram. 

(b) The tolerance values for transformer wind- 
ings is generally between 1 and 5 percent. As a 
rule, suspect a transformer which shows a resistance 
deviating more than 5 percent from its rated values. 
Allow the transformer to cool off before the resist- 
ance test is made. 

b. HIGH-RESISTANCE MEASUREMENTS. Many leak- 
ages will not show up when measured at low volt- 
ages. Most ohmmeters use a maximum test voltage 
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of 15 volts on the highest resistance range. Where 
it is necessary to measure resistance above a few 
megohms or the leakage resistance between con- 
ductors of a cable, the test should be made by using 
an applied voltage of 100 volts or more. Where it 
is possible to ground one end of the resistance being 
checked, one of the low-voltage power supplies in 
the equipment can be used to provide about 300 
volts for making these high-resistance measure- 
ments. The manner in which such measurements 
are made is indicated in figure 67. This method 
should be used only when the resistance being meas- 
ured is very high. Be careful not to handle the 
meter after the cireuit has been completed. The 
meter used should have an ohms-per-volt sensitivity 


RESISTANCE 
BEING CHECKED 


VOLTMETER 


+300 VOLTS 





Rx = 22 Ry (APPROX. ) 


EXAMPLE 


V=§ VOLTS. THE METER IS USED ON ITS 300 VOLT 
RANGE AND HAS A RESISTANCE OF 1,000 OHMS~-PER- 
VOLT. 


Ry = 300 X 1,000= 300,000 OHMS. 


Ry: 22 x 300,000: 18 MEGOHMS. 


5 
TL 35530 

Figure 67. Measurement of high resistance. 
of 1,000 ohms or more. The resistance of the meter 
is equal to the ohms-per-volt sensitivity multiplied 
by the range to which the meter is set. The deriva- 
300 Rm 
ae ci 
R- is the unknown resistance, R» is the meter resist- 
ance, and Vois the voltmeter reading. 

Rk: — 300-1 

Rm V 
If Ris very large, V will be small in comparison to 
300. Assuming that 300-V can be replaced by 300, 


the formula ae = 


for R., this gives Re = 


tion of the formula RR: = is shown below. 


is obtained. When solved 


300 PF » 
ge 
measurement, first put the meter on the 300-volt 
scale to protect it in case Rs is very low. If the volt- 
age used is not 300 volts, the correct value should 
lke mserted in the formula in place of 390. 


When making the 
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c. PRAcTICAL EXAMPLE OF RESISTANCE ANALYSIS. 
The low-voltage power supply shown in figure 68 
will be used in this sample analysis. Suppose that 
a fuse in the primary circuit of the power trans- 
former has blown out. The cause is obviously an 
overload. The overload may be a short cireuit 
in the unit to which the power supply furnishes 
power, a short circuit in the power supply, or a 
short circuit in the primary circuit of the power 
transformer. 

(1) Points 1, 2, 3, 4, 5, and 6 represent connec- 
tions to a plug which takes power away from the 
power supply. Disconnect the plug and replace the 
blown fuse. (Since this is a low-voltage circult, it 
is not likely that anv damage will be done by blow- 
ing another fuse.) Turn the power on. If the fuse 
blows again, the trouble was not in the unit to which 
power Is supplied. 

(2) If the fuse blew the second time, the resist- 
ance between point 2 and ground should be checked. 
If this resistance is within 10 percent of 12.409 
ohms (the sum of the resistances in the bleeder 
chain equals 12,400 ohms), the trouble is in the see- 
ondary or primary of the transformer. For this 
analysis, it will be assumed that the resistance was 
found to be much less than 12,400 ohms. 

(3) If the resistance between point 2 and ground 
is found to be zero, capacitor C3 must be shorted. 
In order to test the capacitor, disconnect its lead 
from point Jf. The actual resistance of the eapaci- 
tor ean then be measured. 

(4) A resistance between point 2 and ground of 
590 olims indicates that capacitor C2 is shorted. 
since coil L1 has a resistance of 550 ohms. Test 
capacitor C2 by disconnecting it from ground and 
measuring its resistance. 

(5) A resistance between point 2 and ground of 
50 ohms indicates a short circuit in the rectifier 
tube, the filament winding, or capacitor C. To dis- 
cover which one is shorted, remove the tube from 
its socket and again measure the resistance between 
point 2 and ground. If the fault is still present, it 
is either in capacitor C or in the filament winding. 
If the fault disappears when the tube is removed. 
the fault is in the tube. 

(6) If the resistance between point 2 and ground 
is about 1,000 ohms, the trouble is in the eireuit 
either to the right or to the left of point AZ. To iso- 
late the trouble, disconnect the cireult at MW. If 
the resistance between point 2 and ground is still 
much less than 12,400 ohms, the fault is in the 
bleeder chain. To check the chain, proceed as fel- 
lows: 
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Figure 68. Schematic diagram for resistance analysis. 


(a) Measure the resistance between points 2 and 
3. If it is not close to 4,700 ohms, the resistor be- 
tween these points should be replaced. 


(b) If the above check was satisfactory, the re- 
sistance between point 3 and ground should be 
checked. From figure 68 it is seen that the reading 
should be 7,700 ohms. If the reading is zero, first 
disconnect capacitor C4 and check it. If capacitor 
C4 is normal, check the 3,200-ohm resistor. If the 
resistance between point 3 and ground is greater 
than zero but much less than 7,700 ohms, disconnect 
capacitors C4, C5, and C6 from the circuit. Then 
check the capacitors as well as the 1,500-ohm and 
the 3,000-ohm resistors individually. | 


36. Capacitor Tests 


Capacitors which are leaky or shorted can be found 
by resistance checks of the stage. A capacitor 
which is suspected of being open can best be checked 
by shunting a good capacitor across it. In r-f cir- 
cuits, keep the lead to the capacitor as short as the 
original capacitor leads. In video and low-fre- 
quency circuits (less than 1 megacycle), the test | 
capacitor leads may be several inches long. 


37. Current Measurements 


Current measurements, other than those indicated 
by the panel meters, are not ordinarily required in 
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trouble shooting in the radar set. Under special 
circumstances where the voltage and resistance 


measurements by themselves are not sufficient to — 


localize the trouble, a current measurement can be 
made by opening the circuit and connecting an am- 
meter to measure the current. This procedure is 
not recommended except in very difficult cases. 

a. When the meter is inserted in a circuit to meas- 
ure current, it always should be inserted away from 
the r-f end of the resistance. For example, when 
measuring PLATE current, do not insert the meter 
next to the plate of a tube, but insert it next to the 
end of the resistor which connects with the power. 
This precaution is necessary to keep the meter from 
upsetting the r-f voltages. 

Caution: A meter has least protection against 
damage when it is used to measure current. Always 
set the current range to the highest value. Then, 
if necessary, decrease the range to give a more accu- 
rate reading. Avoid working close to full-scale 
reading because this increases the danger of over- 
load. : 

b. In most cases, the current to be measured flows 
through a resistance which is either known or can be 
measured with an ohmmeter. The current flowing 
in the circuit can be determined by dividing the 
voltage drop across the resistor by its resistance 
value. The drop across the cathode resistor is a 
convenient method of determining the cathode cur- 
rent. For example, see paragraph 34d. 


38. Tubes 


a. TuBE Fartures. Tube failures are responsible 
for a large percentage of the faults which occur in 
radar sets. There are, however, too many tubes in 
a radar set for a trouble-shooter to attempt to find 
a fault by indiscriminate tube changing. Do not 
resort to tube changing until the fault has been 
traced to a particular stage. 

(1) When putting a new tube into a circuit, note 
the position of all controls before making any 
changes. If retuning the controls with the new 
tube in the circuit does not correct the abnormal 
condition, return the controls to their original posi- 
tion and put the old tube back in the circuit, unless 
a tube test shows the tube to be definitely bad. 

Caution: In many radar circuits the interelectrode 
capacitance of a tube is a part of a tuned circuit. 
When tubes are switched, the tuning of the circuits 
is upset. If too many tube substitutions are made, 
the set may become seriously misaligned as a result 
of the tube changes. 

(2) When replacing a tube in a circuit, decide 
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at once whether or not to keep the old tube. Do not 
change the tubes indiscriminately, or the spares box 
will become full of tubes whose exact age and con- 
dition is uncertain. 

b. Tuse Cueckxinc. Tube checkers are used to 
check the emission of electrons from the cathode 
and to test for shorted elements. Tube checkers 
will not test the performance of high-voltage tubes 
and rectifiers and some special tubes in the modu- 
lator and rectifier. Tube checkers are useful, how- 
ever, for checking receiving-type tubes used in thie 
varlous components. 

(1) Results obtained from a tube checker are not 
always conclusive, because the conditions are not 
the same as those under which the tube operates in 
the sct. For this reason, the final test of a tube 
must be its replacement with a tube which is known 
to be good. In many cases it is quicker and more 
reliable to replace a suspected tube with a good one 
than to check it with the tube checker. 

(2) An operating chart and an instruction book 
are provided with the tube checker. This chart in- 
dicates the setting of the tube checker for each 
tube type. The number of controls, their arrange- 
ment, and settings vary with different types of tube 
checkers. 


39. Checking Waveforms 


a. SIGNAL Tracinc. Basically, signal tracing 
means following the progress of a signal through a 
circuit. By signal is meant a video signal, a sweep 
voltage, a wide-gate voltage, or any other waveform 
which appears in the various parts of the equipment. 
A departure from the normal waveform indicates a 
fault located between the point where the waveform 
is last normal and the point where it is observed to 
be abnormal. For example, if a waveform is ob- 
served to be normal at the grid of a stage and ab- 
normal at the plate of the same stage, this condition 
indicates that the trouble lies in that stage. 

(1) When the waveform of a multivibrator, a 
blocking oscillator tube, or a similar circuit is found 
to be abnormal, replace the tube before making any 
further tests. If replacing the tube does not cor- 
rect the waveform of the original tube, place it back 
in the socket. 

(2) When a component does not give the ex- 
pected waveform, the fault is not necessarily in the 
component. The abnormal waveform may be due 
to the absence of a synchronizing or triggering pulse 
from another component. The point at which to 
start signal-tracing a component is at the input 
trigger plug. 





(3) It is sometimes desirable to know definitely 
whether a signal voltage (used in the broad sense) 
is getting to the grid of the first tube in a channel. 
To determine this when a test jack is not provided, 
remove the first tube in the channel involved so 
as to make the grid connection of the tube available 
from the top of the chassis. Then insert the test 
lead of the oscilloscope in the grid connection of the 
tube socket in order to see the waveform. 

b. Use or Test OscrLLoscorpr. Waveforms are 
the basis of radar operation. The outstanding ad- 
vantage of the oscilloscope is that it can be used to 
observe and to measure waveforms at the various 
test jacks and other points in the equipment. By 
comparing the observed waveform with the actual 
reference waveform shown in the data, the fault can 
be rapidly localized. If, however, waveforms are 
measured at random, without a logical procedure, 
such as that originating with the starting procedure, 
the result may be a loss of time in finding the fault. 
The measurement of the waveforms with the test 
oscilloscope involves several essential points. 

(1) Initial adjustments. The oscilloscope must 
be set up in accordance with the manufacturer’s in- 
structions. 

(2) Sweep frequency. Adjust the sweep fre- 
quency to a frequency lower than the repetition 
frequency of the waveform being observed. For 
ordinary measurements, adjust the sweep frequency 
so that two or three cycles of the waveform appear 
on the screen. If more detail is desired, increase the 
sweep amplitude to spread the waveform. 


(3) Surty-cycle waveforms. Some of the wave- 
forms have a fundamental or repetition frequency 
of 60 cycles. In observing these waveforms the 
sweep frequency can be set so that two cycles of the 
waveform are observed. 


(4) Synchronization. Avoid excessive synchro- 
nizing voltage. If the SYNC control is advanced 
too far, the sweep will become nonlinear, with the 
result that the waveform will be distorted. Be sure 
that the fine frequency control on the oscilloscope 
is properly set so as to obtain a nearly stationary 
image. Then, advance the SYNC control only far 
enough to make the trace stationary. 


(5) Sexty-cycle mckup. If some fault is present, 
it may be impossible to obtain a stationary pattern, 
even though the oscilloscope frequency control is 
properly adjusted. This effect usually is due to the 
presence of 60-cycle modulation or 60-cycle pickup 
combined with the observed waveform. To check 
this condition, turn the oscilloscope sweep fre- 
quency to 30 cycles. If the effect is due to line 


pickup, a stationary pattern will be observed. The 
inside of this pattern will, of course, be more or less 
filled, because of the much higher frequency of the 
waveform being observed. 

(6) Reactions of oscilloscope on waveform. Re- 
member that the oscilloscope, because it shunts 
capacitance and resistance across the circuit, modi- 
fies the actual operating waveforms present in the 
circuit. This fact does not affect the usefwiness of 
waveform measurements. The reference waveforms 
shown in this manual were taken with a typical 
oscilloscope under the same conditions as the re- 
pairman takes the waveforms. 

(7) Test leads. Avoid the use of a shielded test 
lead or twisted leads when taking waveforms. Each 
of these leads shunts a capacitance across the cir- 
cuit under test and causes the waveform to be dis- 
torted and therefore different from that shown in 
the data. The waveforms shown in the test data 
were taken by using an unshielded lead. The ground 
lead should be connected at all times. 

(a) Keep the ungrounded oscilloscope test lead 
away from other circuits to avoid introducing feed- 
back. The test leads should be brought from the 


test points in a way which introduces the minimum 


amount of coupling to other stages. 


(6) The leads to the oscilloscopes must be kept 
short when measuring grid voltages from circuits 
where the grid capacitors are small. The smallest 
reaction on the waveform is introduced when meas- 
uring the voltage across the output (cathode) of a 
cathode follower or of any low-impedance circuit. 

(c) In measuring waveforms in high-impedance 
circuits, do not handle the hot test lead. If this pre- 
caution is not observed, the waveform will be dis- 
torted as a result of loading the circuit and picking 
up 60-cycle voltage. 

(d) If a signal voltage is picked up on the test 


‘leads, the oscilloscope indication may be misleading. 


For example, a signal may appear on the oscillo- 
scope even when a plate-to-grid coupling capacitor 
is open. This effect occurs most often in circuits 
carrying narrow-pulse waveforms. It can be rec- 
ognized by the fact that the waveform will be re- 
duced in amplitude below the normal and will be 
distorted because the high-frequency components 
are overemphasized. 

(8) R-f and 1-f circwts. Do not attempt to meas- 
ure voltages or waveforms in any of the r-f or 1-f 
circuits. These frequencies are beyond the range 
of ordinary test oscilloscopes and no indications 
useful in trouble shooting can be obtained. 

(9) Reversing line plug. In some instances, a 
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more stable pattern may be obtained by reversing 
the a-c line plug of the oscilloscope circuit. Doing 
this may reduce the amount of 60-cycle pickups, if 
they happen to be troublesome. 

(10) Relative amplitude. In following the path 
of the signal through a component, the amplitude of 
the waveform will usually increase as the checking 
point is advanced from the input stage toward the 
output stage. As the reference waveforms show, 
however, this is not always true. For example, 
when going from the grid to the cathode of the 
cathode-follower stage, there is a loss in signal 
amplitude of about 10 percent. This condition 1s 
normal. Another example is in connection with 
waveshaping circuits, where a decrease in the width 
of a signal is sometimes accompanied by a decrease 
in amplitude (as in differentiating circuits). 

(11) Calibration. If it 1s necessary to measure 
the actual voltage of the waveform, the oscilloscope 
must be calibrated. Calibrate the oscilloscope by 
finding how many volts correspond to a 1-inch de- 
flection on the screen. This deflection indicates the 
sensitivity of the scope. 


(12) High-voltage measurements. When volt- 


ages above a few hundred volts are measured, con- 


nect the test lead with the power turned off. 


Caution: Some test Jacks do not have blocking 
capacitors. The capacitors are left out so that d-c 
voltages can be measured at the test jacks. 

c. COMPARISON OF WAVEFORMS. If there is no 
fault in the cireuit or equipment, an actual wave- 
form taken at a point in the equipment should closely 
resemble the reference waveform. In some cascs, 
however, differences in shape may occur for the fol- 
lowing reasons: 

(1) The test leads to the oscilloscope may not be 
placed in the same manner. 

(2) A different oscilloscope may be used, masini 
values of input resistance and capacitance which 
differ from those of the oseilloscope used in taking 
the reference waveforms. 

(3) The various controls in the equipment may 
not be in the same position as they were when the 
reference waveforms were taken. Note the condi- 
tions specified in the reference waveform. 

(4) The same number of cycles may not be pres- 
ent. 

(5) The vertical or horizontal amplitudes of the 
reference and the test patterns may not be propor- 
tional. This condition will produce apparent differ- 
ences in the shape of the two waveforms, when there 
is actually no real difference. 

(6) Whether or not a waveform 1s regarded as 
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abnormal will depend upon the symptom accom- 
panving the fault which is being traced. The dis- 
erepaney should be considered significant if the 
fault could be caused by a minor difference in wave- 
form at the point under test. Otherwise, time 
should not be spent in hunting down the cause of 
relatively minor differences between the shape of 
the reference waveforms and of the test waveforms. 


40. Use of Signal Generator 


Signal generators are used to locate defective stages 
in radar receivers and to align the i-f amplifiers. 

a. SIGNAL Tracinc. The signal generator output 
is fed to the first 1-f stage, and the progress of the 
signal is then traced through the receiver. The pro- 
cedure 1s as follows: 

(1) The signal generator frequency should be 
set to the i-f frequeney of the radar receiver. The 
output of the signal generator should be amplitude 
modulated at an audio-frequency rate of between 
400 and 10,000 eveles per second. For information 
eoncerning the setting up of the signal generator, 
refer to the manufacturer’s handbook accompany- 
ing the signal generator. 

(2) Make the leads from the signal generator to 
the receiver as short as possible. Insert a coupling 
capacitor in the hot lead. For frequencies above 20 
megacveles, the capacitance of the coupling eapaci- 
tor should be around 0.005 microfarads. 

(3) The i-f signal should be coupled by means of 
the coupling capacitor to the grid of the first 1-f 
stage. If no output is shown on the radar oscillo- 
scopes, connect a test oscilloscope to the plate of the 
detector. If no output is seen on the oscilloscope, 
the fault lies in or between the first i-f amplifier and 
the detector, (a) below. If a sinusoidal waveform 
having the same frequeney as the chosen modulating 
frequency is seen, the i-f stages and the detector are 
operating. In that case, the test oscilloscope should 
be connected to the plate of the output stage of the 
receiver. If no output is seen there, the fault hes 
in or between the first video amplifier and the out- 
put stage, (b) below. 

(a) If the fault is found to be in the 1-f stages or 
in the detector, connect the signal generator to the 
grid of the middle stage of the i-f amplifier. If there 
ix a normal output from the detector, the fault is in 
one of the first i-f stages. If the detector has no 
output, the fault is in or between the middle stage 
and the detector. By moving the signal generator 
output either forward or backward, stage by stage. 
the faulty stage ean be located rapidly. In order 
to locate the defective part in the stage, change the 





tube. If replacing the tube does not cicar up the 
fault, make resistance and voltage checks of the 
stage. 

(6) If the fault is found to be in the video ampli- 
fiers, leave the signal generator connected to the first 
1-f stage and move the test oscilloscope from the 
grid to the plate of each video stage until the defec- 
tive stage is located. If changing the tube does not 
correct the fault, make resistance and voltage 
checks to locate the defective part. 

6. I-F ALIGNMENT. A signal generator is used in 
aligning i-f stages. The modulated output is fed to 
the grid of the stage preceding the stage being 
aligned. This is done to prevent the shunting effect 
of the signal generator from upsetting the circuit 
being aligned. The stage closest to the detector is 
aligned first. By working backward through the 
1-f stages, bring them all into alignment. Each stage 
is adjusted to produce maximum indication on the 
oscilloscope. Adjust the stages with a nonmetallic 
aligning tool. If no tool is available, one can be 
made from a dry wooden rod. At all times, use the 
minimum signal generator output that will produce 
a satisfactory indication. 


41. Replacing Parts 


Careless replacement. of parts often makes: new 
faults inevitable. Note the following points: 


a. Before a part is unsoldered, note the position 
of the leads. If the part, such as a transformer, has 
a number of connections to it, tag each of the leads. 


b. Be careful not to damage other leads by pull- 
ing or pushing them out of the way. 

c. Do not allow drops of solder to fall into the 
set, because they may cause short circuits. 

d. A carelessly soldered connection may create a 
new fault. It is very important to make well-sol- 
dered joints, because a poorly soldered joint is one 
of the most difficult faults to find. 

e. When a part. is replaced in r-f or i-f circuits, it 
must be placed exactly as the original one was. A 
part which has the same electrical value, but dif- 
ferent physical size, may cause trouble in high- 
frequency circuits. Give particular attention to 
proper grounding when replacing a part. Use the 
same ground point as in the original wiring. Fauil- 
ure to observe these precautions may result in de- 
creased gain or possibly in oscillation of the circuit. 
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CAPACITOR COLOR CODE 


INDICATES FIRST SIGNIFICANT FIGURE OF 
CAPACITANCE VALUE IN MICROMICROFARADS 


INDICATES SECOND SIGNIFICANT FIGURE . 


INDICATES THIRD SIGNIFICANT FIGURE 


INDICATES MULTIPLIER 


USUAL TOLERANCE INDICATES TOLERANCE IN PER CENT OF THE 


NOMINAL CAPACITANCE VALUE. IF NO COLOR 
APPEARS TOLERANCE IS 20% 


220% 


RATED VOLTAGE 
USUALLY 500 VOLTS 


INDICATES THE RATED VOLTAGE 





COLOR SIGNIFICANT FIGURE MULTIPLIER ioral RATED VOLTAGE 
BLACK Oo " (16 GIVEN ) (IF GIVEN) 
ORANGE - naan 2 200 
YELLOW 4 10.000 r soe 
eons S 100,000 5 S00 
ore e 6 1,000,000 6 600 
VIOLET 7 10,000,000 7 700 
sedapll 8 100,000,000 8 800 
WHITE 9 |,000,000,000 9 900 
GOLO 000. ; : ine 
SILVER ae pee 
oe 20 500 

TL 35619 


Figure 69. Capacitor color code. 
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RESISTOR COLOR CODE 


OLD STYLE | NEW STYLE 















OLD STYLE COLOR™ NEW STYLE 


BODY A INDICATES FIRST SIGNIFICANT FIGURE OF 
| eND BC INDICATES SECOND SIGNIFICANT FIGURE BAND B 
BAND OR DOT C INDICATES MULTIPLIER BAND CG 


we IF ANY, INDICATES TOLERANCE IN PER CENT 




















OF THE NOMINAL RESISTANCE VALUE IF NO 
COLOR APPEARS TOLERANCE IS = 20% 





COLOR SIGNIFICANT FIGURE MULTIPLIER TOLERANCE 
PER CENT 
BLACK .@) \ ( 1F GIVEN ) 
BROWN 1 10 
REO 2 100 
ORANGE 3 1,000 
YELLOW 4 10,000 
GREEN 5 100,000 
BLUE 6 1,000,000 
VIOLET 7 10,000,000 
GRAY 8 100,000,000 
WHITE 9 1,000, 000,000 
GOLD 0.1 5 
SILVER 0.01 10 
NO COLOR 20 
TL 35620 


Figure 70. Resistor color code. 
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TROUBLE SHOOTING BASED ON 
STARTING PROCEDURE 


Section Il. 


42. Introduction 


a. Radio Equipment RC-145-A has been de- 
signed to give trouble-free operation; but, as in all 
apparatus, faults will occur. The analysis of symp- 
toms and the trouble-shooting information which 
follows have been prepared to aid the repairman in 
isolating such troubles as may occur, so that the 
equipment may be put in operation again as quickly 
as possible. 

b. The best procedure for discovering and isolat- 
ing trouble is to start the equipment in logical steps 
and to observe carefully the result of each step until 
an improper indication appears. When starting the 
equipment, follow the starting procedure described 
in TM 11-1331. The information in this chapter 


is presented as a sequel to the steps of the starting 
procedure. Proper indications are given, as well as 
most of the improper indications which would in- 
dicate trouble occurring at each particular step of 
the starting procedure. The explanations of the 
improper indications are such that, in most cases, 
the improper indications will enable the operator to 
determine quickly in which component the trouble 
has occurred and to hasten the replacement of the 
faulty component if a spare component is available. 
The operation therefore can be continued with 
minimum delay. If a replacement component is not 
available, refer to the following sections of this 
chapter, where more detailed tests and procedures 
and all reference data are collected by components. 


c. The following tabulations of normal and ab- 
normal conditions are based on the 13 steps of the 
starting procedure described in TM 11-1331. 


43. Trouble-shooting Chart Based on Starting Prose-jure 


STEP 1. Set the switch marked “IFF,” located on Radio Set SCR-545—A power panel to the ON position. 
NORMAL INDICATION: None. This switch controls the power to Rack FM-79. 


STEP 2. Set the ON-OFF switch located on Control Unit BC—1266—A to the ON position. 
NORMAL INDICATION: The pilot light, located in the lower center portion of the control unit panel, 


should light. 


ABNORMAL INDICATIONS 
Pilot lamp does not light. 


PROBABLE LOCATION OF FAULT 


1. Blown fuse. 

2. Defective lamp. 

3. Open filament circuit. 

4. Input-power circuit open. 


STEP 3. Set the BLOWER switch (circuit breaker) located on Rack FM-79 to the ON position. 


NORMAL INDICATION: The pilot light beside the switch should light. 





° ABNORMAL INDICATIONS 
Pilot lamp does not light. 


Blower circuit breaker will not remain closed. 
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PROBABLE LOCATION OF FAULT 


1. Defective lamp. 

2. Open filament circuit. 

3. Input-power circuit open. 
1. Shorted blower circuit. 





STEP 4. Set the filament circuit breaker on the power supply to the ON position. 


NORMAL INDICATION: Pilot lamps T—A and T-B light. 


ABNORMAL INDICATIONS PROBABLE LOCATION OF FAULT 


. Blown fuse. 
. Defective lamp. 
. Open filament circuit. 


Pilot lamp T-A or pilot lamp T-B does not light. 1 
2 
3 
Neither of the pilot lamps light. 1. Bad fuses T-A and T-B. 
2 
3 
] 


. Input-power circuit open. 
. Filament circuit open. 


Filament circuit breaker will not remain closed. . Shorted filament circuit. 


STEP 5. Wait 45 seconds and then set the plate voltage switch (circuit breaker) on the power supply to 
the ON position. 


NORMAL INDICATION: Pilot lamps T-C and T-D light. 





ABNORMAL INDICATIONS PROBABLE LOCATION OF FAULT 


Pilot lamp T-C or pilot lamp T-—D does not light. 1. Blown fuse. 

2. Defective lamp. 

3. Open plate circuit. 

1. Blown fuse T-C or T-D. 
] 


. Shorted plate-supply circuit. 


Neither of the pilot lamps light. 


Plate circuit breaker will not remain closed. 


STEP 6. Set the INDICATOR PANEL circuit breaker of the indicator to the ON position. 


STEP 7. Set the LOBE SWITCH MOTOR circuit breaker to the ON position. (This switch can be turned 
ON or OFF at any time.) 


STEP 8. Set the ANTENNA MOTOR circuit breaker to the ON position. 
Nolte. The INDICATOR PANEL and ANTENNA MOTOR breakers are interlocked, and the failure of one will render 


the other cireuit breaker inoperative. 


NORMAL INDICATION: The pilot lamp below each switch should be hghted. 


ABNORMAL INDICATIONS ~ PROBABLE LOCATION OF FAULT 
Pilot lamps do not light. 1. Component loose in the rack. 
2. Open circuit in the indicator unit. 
| 3. Defective pilot lamp. 
Only the indicator panel lamp lights. 1. Defective pilot lamp. ° 
2. Open antenna-motor circuit’ — 
3. Open lobe-switeh motor circuit. 
Lobe-switch motor pilot lamp does not light. 1. Defective pilot lamp. 
2. Open lobe-switch motor circuit. 
One of the circuit breakers will not remain closed. 1. A short in the respective circuit. 
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STEP 9. Adjust the INTENSITY control on the control unit until a clearly visible but not br'ght line 
appears on the screen of the cathode-ray tube. 


STEP 10. Adjust the FOCUS control until sharp line trace appears on the cathode-ray tube screen. 
NORMAL INDICATION: The trace appears as a thin clear line. 


ABNORMAL INDICATIONS PROBABLE LOCATION OF FAULT 
No trace or dot on the display tube. 1. Improper adjustment of the INTENSITY con- 
trol. 


2. No sync voltage. 
3. Defective circuit within the control unit. 
4. Faulty negative high-voltage circuit in the power 
| supply. 
Only a dot appears on the display tube. 1. Faulty circuit following the sweep oscillator. 


Note. When this condition exists reduce the intensity control to prevent damage to the cathode-ray tube. 


Trace present but not clear and sharp. 1. Improper adjustment of the FOCUS control. 
2. Faulty focusing circuit. 
3. Improper cathode-ray tube potentials. 


STEP 11. Check the azimuth indicator eye. 


NORMAL INDICATIONS: 1. The eye remains closed. 
2. The eyes closes within a few seconds after the AZIMUTH dial is rotated. 


ABNORMAL INDICATIONS PROBABLE LOCATION OF FAULT 
The eye continuously opens and closes. 1. Improper adjustment of the SENSITIVITY con- 
trol. 
2. Open circuit in the SENSITIVITY control stage. 
Eye does not close completely. 1. Improper adjustment of the SENSITIVITY con- 
trol. 


2. Faulty circuit in the impedance amplifier. 
. A short in the SENSITIVITY control circuit. 


. Incorrect adjustment of the SENSITIVITY con- 
trol. 

. Indicator eye circuit defective. 

. Blown fuse in the selsyn transformer circuit. 

. Defective cording to the antenna tower. 

. Faulty impedance-amplifier circuit. 


mm = 


Eye remains open. 


Faulty circuit in the reversing-amplifier circuit. 
. Defective reversing relay. 


Eye closes at regular intervals. 


De oh wd 
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STEP 12. Set the STANDBY-OPERATE switch to the OPERATE position. Rotate the SENSITIVITY 
control clockwise until “grass” appears on the cathode-ray screen. 


NORMAL INDICATIONS: 1. “Grass” appears on the display tube as the SENSITIVITY centrol is ad- 
vanced, and the “grass” increases in amplitude until the control is rotated to the maximum clockwise 


position. 


2. The “grass” decreases in amplitude and disappears as the control is de- 


creased. 


3. Transmitted pulse appears on the extreme left end of the trace. 


ABNORMAL INDICATIONS 


No “grass” with the SENSITIVITY control set at 
maximum. 


The “grass” does not disappear with the control set 
in the maximum counterclockwise position. 


Pulse does not appear. 


PROBABLE LOCATION OF FAULT 
. Defective control. | 
. No output from the receiver. 
. Faulty cording from thé receiver. 


Faulty control circuit. 


. No transmitter output. 
. Faulty vertical amplifier circuit. 


nD = 


STEP 13. Rotate the SPREAD control to its maximum clockwise position. 
NORMAL INDICATION: A split pattern should appear on the cathode-ray tube screen. 


ABNORMAL INDICATIONS 


Failure of the transmitted and received pulses to 
split. 


Section Ill. POWER SUPPLY 
44. Introduction 


a. Usually the main troubles encountered in the 
power supply are b'own fuses and defective tubes. A 
blown fuse should never be replaced until the asso- 
ciated circuit is checked for shorts. Never replace 
a blown fuse by a fuse which has a higher rating. 

b. When the unit is suspected of being faulty, the 
first step toward maintenance should be a check of 
all tubes. However, in some cases a shorted circuit 
will be indicated by a circuit breaker which will not 
remain closed. 


45. Removal of Unit 


The unit must be rernoved from the rack in order 
to replace the tubes or to perform other maintenance 
within the unit. The power supply is removed by 
loosening the four thumbscrews on the front panel 


PROBABLE LOCATION OF FAULT 
. Defective spread control. 
. Defective spread amplifier tube. 
. Defective spread amplifier circuit. 
. Defective blanking amplifier tube. 
. Defective blanking amplifier circuit. 
. Defective lobe motor switch assembly. — 
. Defective cordage. 


NO OP WN = 


(these screws are captive and should not be com- 
pletely removed). After loosening the four screws, 
grasp the unit by the handles on the front panel and 
give a quick, firm pull. This action will disengage 
the interconnector plug at the rear of the chassis 
and will allow the unit to be removed. Two men 
will be required to remove the unit. Never place 
the unit on a work bench with the back of the chas- 
sis down; such a position will damage the acetate 
schematic diagrams. 


46. Tube Replacement 


All tubes employed in the power supply are easily 
accessable when the unit is removed from the rack. 
All of the tubes, with the exception of tubes 2, 3, and 
4, are removed in the usual manner. Tubes 2, 3, and 
4, have retaining clamps which must be pressed 
down before they can be removed or replaced. 
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47. Power Supply Trouble-shooting Chart 


A. SYMPTOM: Either lamp T-A or lamp T-B does not light. 


PROBABLE LOCATION OF FAULT PROCEDURE 
Pilot lamp. 1. Replace the pilot which does not light. 
2. If trouble is not cleared, see item below. 
Fuse. 1. Check the fuse in the faulty circuit and replace 


if necessary. 


B. SYMPTOM: Pilot lamps T-A and T-B do not light. 


PROBABLE LOCATION OF FAULT PROCEDURE 
No line voltage. 1. Turn blowers on. If the blowers operate, the 
presence of line voltage is indicated. 
. If trouble is not cleared, see item below. 


. Check fuses and replace if necessary. 


Fuses. 
. If trouble is not cleared, see item below. 


. Replace the pilot lamps. 
. If trouble is not cleared, sce item below. 


Pilot lamps. 


= N— b= bd 


. Check the circuit breaker for mechanical opera- 
t on and proper connections. 


Circuit breaker. 





C. SYMPTOM: Either pilot lamp T-C or lamp T-D does not light. 





PROBABLE LOCATION OF FAULT PROCEDURE 
Pilot lamp. 1. Replace the pilot lamp which does not light. 
2. If trouble is not cleared, see item below. 
Fuse. 1. Check the fuse in the circuit of the lamp that does 
not light. 





D. SYMPTOM: Pilot lamp T-C and pilot lamp T-D do not light. 





PROBABLE LOCATION OF FAULT PROCEDURE 
Pilot lamps. 1. Replace the pilot lamps. 
2. If the trouble is not cleared, see item below. 
Fuses. 1. Replace the fuses. 
2. If the trouble is not cleared, see item below. 
l 


. Check the circuit breaker for mechanical opera 
tion and proper connections. 


Circuit breaker. 


ee es 


E. SYMPTOM: Circuit breaker will not remain closed. 
eee ae Fa a a ae ae et ee ee 
PROBABLE LOCATION OF FAULT PROCEDURE 


Fuse holders. 1. Cheek fuse holders for shorts; repair if necessary: 
2. If the trouble is not cleared, see item below. 


Circuit wiring. 1. Check the wiring for shorts. 
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48. Replacement of Parts panel of the power supply to the back fence must 


be removed before removing certain parts. 
a. The replacement of capacitors, transformers, 


chokes, and switches involves only the removal of b. The fuses and pilot lamps used in the power 
connecting leads to the part and the removal of the supply can be removed from the front panel of the 
screws which hold it in place. The new part is in- | unit without taking it from the rack. The fuses 


stalled in reverse order. The cross bar fromthe front and pilot lamps are removed in the usual manner. 
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Figure 71. Power Supply RA-195-A, top view showing location of parts. 
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Figure 72. Power Supply RA-106-A, bottom view showing location of parts. 
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Figure 76. Power Supply RA-105-A, transformer schematic diagrams. 
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Section IV. RADIO RECEIVER AND TRANSMITTER 
BC-1267-A 


49. General 


a. Field maintenance for Radio Receiver and 
Transmitter BC—1267-A requires regular adjust- 
ment of the following tuning controls for maximum 
response: PULSE WIDTH; ANT. TUNE; PLATE; 
ANTENNA MATCHING; POWER OUTPUT; 
and the four tuning adjustments on the receiver 
panel (ANT., R.F., DET., and OSC.). The PLATE 


control is used for tuning the transmitter to the: 


desired frequency. The PULSE WIDTH control 
is adjusted for a pulse width of 4 to 10 micro- 
seconds. as measured on the display tube. The 
BIAS control is adjusted for a reading of 1 milli- 
ampere on the test meter with the TEST SWITCH 
in the Ic position and the STANDBY-OPERATE 
switch in the STANDBY position. 


b. The blocking-oscillator transformer employed 
in the transmitter circuit can be used as a means of 
isolating trouble within the transmitter circuit. The 
transformer will buzz when it is functioning prop- 
erly. Remember this fact when trouble shooting, to 
determine whether the trouble precedes or follows 
the blocking-oscillator transformer. 


c. The controls of the receiver and transmitter 
should never be adjusted at random. Such adjust- 
ment will result in improper alignment of the equip- 
ment. The POWER OUTPUT and BIAS controls 
are the only exceptions, and they should not be 
adjusted without good reason. If the controls are 
turned and the equipment is thrown out of align- 
ment, it will be very difficult to tell when the fault 
has been cleared. 


d. A great number of the faults encountered 
within the receiver and transmitter unit are indi- 
cated by the test meter and the tuning eye. The test 
meter utilizes a measurement circuit within the 
transmitter; the tuning eye is operated by an inde- 
pendent circuit in the receiver. In most cases the 
trouble will be indicated by these two test points. 
However, it is well to remember the possibility of 
failure of the measurement circuits. 


e. The r-f circuits of the receiver and transmitter 
are closely related because of their connection to the 
antenna-matching section. For this reason, a fault 
in the circuit of one may be reflected in the other. 
Trouble can be isolated by turning the receiver gain 
control completely on and by observing the display 
oscilloscope. If the display on the oscilloscope is the 
normal band of hash, it indicates that the receiver 


is functioning properly. The trouble is therefore 
known to exist in the transmitter circuit. However, 
if the display on the oscilloscope is not normal, the 
trouble is likely to be in the receiver circuits. If the 
fault is found to be in the receiver and it is of such 
a type that there is no receiver output, do not 
adjust the i-f transformers at random. Such an 
adjustment will only aggravate the condition and 
necessitate the realignment of the receiver. Because 
the receiver utilizes a stagger-tuned i-f amplifier, 
considerable time is required to align the stages 
properly. Time and effort can be saved if the above 
procedure is followed. The absence of the transmit- 
ter pulse on the display oscilloscope may be due to 
the SENSITIVITY control being set too far counter- 
clockwise. Trouble shooting should not be attempted 
until this possibility has been checked. Because 
high voltage is employed in the transmitter, ‘flash 
over” will be a common cause of trouble. In such 
cases the trouble often may be found more easily 
by close visual inspection. 


50. Tube Replacement 


a. A defective tube frequently is the cause of 
faulty operation. After deciding which tube is most 
likely the cause of the trouble, replace it with a new 
tube and adjust only those controls which are 
directly associated with the circuit in which the tube 
has been replaced. If the trouble is not remedied, 
return the controls to their original positions so that 
further complications are not introduced. 


b. All tubes in the receiver and transmitter are 
easily removed, except the two 2C26 tubes in the 
transmitter. The top cover must be removed from 
the r-f oscillator case to obtain access to the two 
2C26’s; after the case cover has been removed, use 
the normal procedure for the removal of this type 
of tube. ) 


51. Removal of Unit 


Remove the antenna line from the front panel of 
the receiver and transmitter before attempting re- 
moval of the unit. Loosen the four captive screws. 
Grasp the handles of the front panel of the unit and 
give a sharp pull to disengage the interconnector 
plug at the rear of the chassis. Then remove the 
unit from the rack. When placing the unit on the 
workbench, do not allow it to rest on the back of 
the chassis or the acetate diagrams will be damaged. 
Use the patch cord when the unit is removed, in 
order to place the equipment in normal operating 
condition. 
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52. Transmitter Trouble-shooting Chart 


A. SYMPTOMS: 
1. No transmitter pulse on the display oscilloscope. 
2. No cathode current indication on the test meter. 


PROBABLE LOCATION OF FAULT PROCEDURE 
No d-c voltage. . This condition is indicated by the tuning eye re- 
maining dark. 
. Replace tube 4 in the power supply. 
Make a continuity check of the rack wiring. 
. If the trouble is not cleared, see item below. 


pool, 


jm Wm OF bo 


. Check the syne signal at the transmitter-synec jack 
on the control unit. If signal is not present, the 
fault lies within the control unit. 

2. If the sync signal is present at the control unit jack, 

check the rack wiring. 

3. If trouble is not cleared, see item below. 


No sync pulse. 


Defective transmitter circuit. 1. Isolate the trouble in the transmitter by listening 
for a low buzzing sound in the blocking-oscillator 
transformer (118). 

2. If the buzzing noise is heard, replace tube 17. 

3. If the fault is not cleared, make a voltage and re- 
sistance check of the circuit of tube 17. 

4. If the blocking-oscillator transformer is not buzzing, 
replace tubes 16, 18, and 19. 

5. Trace the input sync signal through the blocking- 
oscillator circuit. 

6. Make a voltage and resistance check of the input 
circuits (tubes 16, 18, and 19). 





B. SYMPTOM: 
Low power output indication. 
PROBABLE LOCATION OF FAULT PROCEDURE 
Improper alignment. 1. Tune the transmitter for maximum power output, 


as described in paragraph 54g. 
2. If fault is not cleared, see item below. 


Improper adjustment of POWER OUTPUT con- 1. Turn the POWER OUTPUT fully clockwise. 
trol. 2. If the adjustment does not affect the power output 
indication, check the POWER OUTPUT control 
circuit for a short. 
3. If fault is not cleared, see item below. 


Defective modulator tube (17). 1. Defective modulator tube (17) is indicated by a 
| low current reading on the test meter. 
2. Replace tube 17 and check output. 
3. Make a voltage and resistance check of the modula- 
tor circuit. 
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4. If the modulator tube has no sercen voltage, replace 
tube 5 in the power supply. 

5. Check potentiometer 91 for an open or short. 

6. If the modulator tube has no plate voltage, replace 
tube 6 in the power supply. 

7. Make a voltage and resistance check of the power 
supply circuit and the rack wiring. 

8. If fault is not cleared, see item below. 

Defective r-f oscillator (tubes 20 and 21). 1. Replace tubes 20 and 21. 

2. If fault is not cleared, make a voltage and resistance 
check of the circuit. 

3. Check the filament chokes for shorted turns. 

4. Check the oscillator-tank assembly for bad contacts. 


C. SYMPTOM: 
The output pulse viewed on the display oscilloscope is not steady as the transmitter is 


adjusted. 
PROBABLE LOCATION OF FAULT PROCEDURE 
The mechanical contacts in the oscillator tank 1. Inspect the contacts and clean with a cloth if nec- 
are not making good electrical contact. essary. 


D. SYMPTOM: 
Abnormal modulator cathode current. 


PROBABLE LOCATION OF FAULT PROCEDURE 


BIAS control. . Cheek for defective resistor 53-3 or control 89-2. 

. Replace tube 17. 

3. Make a voltage and resistance check of the circuit 
of tube 17. | 

4. If bias is still incorrect, check capacitor 24 ‘and re- 
sistor 86. 

5. If fault is not cleared, see item below. 


. Replace tube 17. 

. If fault is not cleared, make a voltage and resistance 
check of the modulator circuit. 

. Cheek frequency of the syne signal. 

. Check control 91 for defect or improper adjustment. 

. If fault is not cleared, see item below. 


RD 


penn 


Low cathode current. 


dN 


mm OU em OO 


High cathode current. . Check the frequency of the syne signal. If the fre- 
queney is incorrect check the control unit. 

. Replace tube 17. 

3. Make a voltage and resistance check of the circuit 
of tube 17. 

4. Check test-meter shunt for an open circuit. 

5. Check the blocking oscillator to be certain it Is 
triggered by the syne signal and not running free 


we) 
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E. SYMPTOMS: 
1. Intermittent operation of the transmitter. 
2. PULSE WIDTH control st maximum position. 


PROBABLE LOCATION OF FAULT PROCEDURE 
Blocking oscillator. 1. Replace tube 19. 
2. If trouble is not cleared, make a voltage and re- 
sistance check of the blocking-oscillator circuit. 


F. SYMPTOMS: 
1. Transmitter pulse does not appear on the display oscilloscope. 
2. TEST SWITCH in the P.O. position. 


PROBABLE LOCATION OF FAULT PROCEDURE 
Improper adjustment of the POWER MEAS- 1. Set the POWER MEASUREMENT contro] to the 
UREMENT control. maximum counterclockwise position. 
2. If fault is not cleared, see item below. 
TEST SWITCH. 1. Make a continuity check of the TEST SWITCH 
circuit. 


2. If fault is not cleared, see item below. 

. Replace tubes 14 and 15. 

2. Make a voltage and resistance check on the meas- 
urement circuit. 


pum 


Measurement circuit. 


G. SYMPTOMS: 
1. Test meter fails to read with the POWER MEASUREMENT control in anv posi- 
tion. 
2. Transmitter operating. 
PROBABLE LOCATION OF FAULT “PROCEDURE 
Test meter. 1. Check the voltage across the meter. 
2. If no voltage appears across the meter, check capac- 
itor 19-1. 
7 3. If voltage .is present across the meter, a defective 


meter is indicated. 
4. If trouble is not cleared, see item below. 
Defective meter circuit. 1. Check the continuity of the TEST SWITCH circuit. 
2. Check the continuity of resistors 80-1 and - 80-2, 
and control 92. 





H. SYMPTOM: 
Power output not variable. 
PROBABLE LOCATION OF FAULT PROCEDURE 
POWER OUTPUT control. 1. If the transmitter output is always at minimum, a 
shorted POWER OUTPUT control (91) is indi- 
cated. 


2. If the transmitter output is always at maximum, an 
open POWER OUTPUT control is indicated. 
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53. Receiver Trouble-shooting Chart 





I. SYMPTOM: 
Low receiver gain. 

PROBABLE LOCATION OF FAULT PROCEDURE 

Improper tuning 1. Tune the receiver as described in paragraph 54. 
2. If fault is not cleared, see item below. 
Incorrect 1-f alignment. 1. Align the i-f stages as described in paragraph 541. 
J. SYMPTOM: 
Low output. 

PROBABLE LOCATION OF FAULT PROCEDURE 

Video circuit. 1. Replace tubes 11 and 12. 


2. If fault is not cleared, make a voltage and resist- 
ance check of the video circuit. 


K. SYMPTOM: 
Tuning eye gives no indication. 





PROBABLE LOCATION OF FAULT PROCEDURE 
Tuning eye. 1. Replace the tuning eye (tube 13). 
2. If the fault is not cleared, make a voltage and re- 
sistance check of the circuit. 





L. SYMPTOM: 
Tuning eye does not close properly. 





PROBABLE LOCATION OF FAULT PROCEDURE 
Improper adjustment of the eye transformer 1. Adjust the eye transformer as described in para- 
(112). graph 547(4). 





M. SYMPTOMS: 
1. “Flash over” from first r-f amplifier to ground. 
2. Transmitter output maximum. 





PROBABLE LOCATION OF FAULT PROCEDURE 
Improper adjustment of the antenna-matching 1. Adjust the antenna-matching section as described 
section. in paragraph 54c. 
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N. SYMPTOM: 


R-f, mixer, and oscillator stages will not tune. 





PROBABLE LOCATION OF FAULT 
Defective tube. 


Cores of coils. 


Capacitor 5. 


1. 
2. 


amie 


ar 


Seed 


. Check operation of the core adjustment. 


PROCEDURE 
Replace tubes 1, 2, 3, and 4. 
If the fault is not cleared, trace the signal through 
to the first i-f amplifier. 
Make a voltage and resistance check on the circuits. 
If fault is not cleared, see item below. 


The con- 
struction of the tuning assembly should cause 
the cores to move in and out smoothly if it is 
operating properly. 

If fault is not cleared, see item below. 


. Check capacitor 5 for a short. 





54. Alignment 


‘Improper alignment usually will be indicated by low 
transmitter output and low receiver sensitivity. 
The symptoms of improper alignment are quite 
limited; therefore, it is impossible to obtain an in- 
dication which will point directly to the improper 
adjustment of a particular control. Consequently, 
it is necessary to follow the complete alignment pro- 
cedure with the exception of the i-f amplifier stage. 
The procedure described below includes the align- 
ment of the transmitter and receiver for initial in- 
stallation and for changing the frequency of opera- 
tion. A short procedure can be followed when ad- 
justing for maximum output and sensitivity, if the 
frequency is known to be correct. Such steps as ad- 
justment of controls to a given position before 
application of plate voltage may be omitted. With 
the equipment operating, the only procedure neccs- 
sary is to adjust the transmitted for maximum out- 
put indication and the receiver for maximum eye 
closure. 

Nolte. The transmitter frequency, when set properly. 
should not be further adjusted because all adjustments are 
directly dependent upon the correct transmitter frequency. 

a. TRANSMITTER AND RECEIVER ALIGNMENT. (1) 
Disconnect the PT-5 cable and the right-angle con- 
nector from the ANTENNA connector. Connect 
the T-connector to the ANTENNA connector. (See 
fig. 78.) Connect the short test antenna, which is 
mounted on a right-angle connector, to the upper 
branch of the T-connector. Connect the dummy 
antenna to the lower branch of the T-connector. 


Snap on the FILAMENT VOLTAGE circuit 
breaker. Set the STANDBY-OPERATE switch in 


the STANDBY position. 
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Note. The following contol should be adjusted with the 
knurled handle screwdriver which is screwed into the panel 
above the receiver tuning dials. (See fig. 79.) 






RADIO RECEIVER 
AND TRANSMITTER 


| 
Uy oUMMY ANTENNA 
TL 33539 


Radio Receiver and Transmitter BC-1267-A. 
showing antenna test installation. 


Figure 78. 


Caution: Loosen LOCK screws above the PLATE 
CAP and the ANT. TUNE adjustments before at- 
tempting to adjust them. 

(2) Set the WIDTH control, POWER MEAS- 
UREMENT control, and BIAS control at their ex- 
treme counterclockwise positions. Set the POWER 
OUTPUT control to its extreme clockwise position 
and the LIGHTS control to any position to give 
proper illumination of dials and meters. Open the 
door below the TRANSMITTER TUNING dial 
and find the desired frequency on the calibration 
chart. Set the TRANSMITTER TUNING dial. 
the receiver ANT., R. F., DET., and OSC. tuning 
dials to the settings given on the calibration chart 
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for the desired frequency. The TRANSMITTER 
TUNING dial is set by adjusting the PLATE con- 
trol which is located to the lower right of the dial. 


(3) Set up a test oscilloscope next to the RC-— 
145-A rack. Connect the X INPUT terminals to 
the SWEEP jack on the Search Receiver Test Panel 
of Radio Set SCR-545-A. If the test oscilloscope 
has provisions for use of intensity modulation, con- 
nect the UNBLANK Jack on the test panel to the 
appropriate posts on the test oscilloscope. Turn the 
test panel on by means of the toggle type power 
switch mounted on its left side. Connect the LOW 
RECEIVER OUTPUT jack of Radio Receiver and 
Transmitter BC-—1267-A to the VERT. INPUT 
posts of the oscilloscope. Adjust the FOCUS and 
INTENSITY controls for a suitable picture. Ro- 
tate the SWEEP switch on the Search Receiver Test 
Panel to position No. 3. The sweep length of the 
test oscilloscope is now set to 55 microseconds. 


b. MopuULATOR-CATHODE CuRRENT. Set the PLATE 
VOLTAGE circuit breaker of the power supply on 
the ON position. With the TEST SWITCH in the 
Ic position, adjust the BIAS control until the test 
meter reads 1 ma. Place the STANDBY-OPER- 
ATE switch in the OPERATE position; the test 
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Figure SO. Cuntrol untt display tube pattern. 


meter should read between 4 to 7 ma in the Ic po- 
sition. 
c. ANTENNA MatcuHina. Place the TEST 
SWITCH in the P.O. position and the STANDBY- 
OPERATE switch in the OPERATE position. A 
picture of the envelope of the r-f pulse (similar to 


98 


fig. 80) should appear on the screen of the cathode- 
ray tube. Adjust antenna tuning (ANT.) and the 
TRANS. and RCVR. portions of antenna-match- 
ing section to maximum pulse amplitude as indi- 
cated on the display oscilloscope on the control unit. 
The TRANS. RCVR. portions of the antenna 
matching section are adjusted by sliding their re- 
spective rods in and out to the desired position. 
(See fig. 81.) When this position is obtained, press 
the button in the center of the rod handle and push 
the rod in as far as it will go. 

Note. If the pulse reaches the top of the cathode-rmy 
tubes in the process of making these adjustments. it shoula 
be decreased by reducing the SENSITIVITY control on the 
ccntrol unit. The adjustments should then be continued fo 
maximum pulse amplitude. 

d. PutsE WiptH. Set the SWEEP switch on tke 
Search Receiver Test Panel of Radio Set SCR- 
545-A to position number 2, which gives a sweep 
duration of 18 microseconds. Adjust the X GAIN 
control until the length of the baseline is equal to.a 
multiple of 18 divisions on the screen. Hold the 
TEST SWITCH in the P.O. position. Adjust the 
width control until the width of the pulse, measured 
half-way from the baseline to the top of the pulse, 
is approximately 7 microseconds. The measure- 
ment of the width is made by comparison with the 
length of the baseline. Do not operate the equip- 
ment with a pulse width that will cause the cathode 
current of the 3E29 tube to exceed 7.5 milliamperes. 

e. TRANSMITTER FREQUENCY. (1) Set the signal 
generator tuning dial to the correct calibration for 
the desired frequency by use of the calibration chart. 
Adjust the transmitter-frequency control (PLATE) 
until the note of the repetition rate heard in the 
headphones is interrupted. Make sure that the in- 
terruption is sharp and can be approached from 
both directions of rotation of the transmitter-fre- 
quency control. 


(2) Retune the antenna tuning control (ANT.! 
and the ANTENNA-MATCHING sections as de- 
scribed in paragraph 54c. 

f. Recetver Frequency. (1) The signal genera- 
tor should be turned to the same frequency as it was 
when used with the transmitter. 


(2) Turn the SENSITIVITY control on the con- 
trol unit to its maximum clockwise position. Con- 
nect the r-f output of the signal generator to either 
branch of the T-connector on the transmitter an- 
tenna connection by using Cord CD-1104. Set the 
attenuator dial on the signal generator (marked 
“Multiply by”) to the 1Mx position and adjust the 
receiver dials for maximum eye closure. If the eye 
closes completely, open it by turning the sensitivity 
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Figure 81. Radio Receiver and Transmitter BC-1267-A, chart showing antenna-matching 
adjustments and calibration. 


control counterclockwise to reduce the gain of the 
receiver. Continue repeating this process until 
maximum eye closure is obtained. 


Note. The right-hand control of the attenuator is used 
for course adjustment; the left-hand control is for fine ad- 
justment. The 1Mx position of the attenuator is used be- 
cause it gives the desired impedance of 50 ohms. 


(3) Disconnect the signal generator from the 
transmitter and connect the test and dummy anten- 
nas to the T-connector. 

(4) With the STANDBY-OPERATE switch in 
the OPERATE position and the TEST SWITCH 
in the P.O. position, again adjust the antenna- 
matching sections for maximum pulse amplitude on 
the scope screen. 

(5) The above tuning adjustment should be re- 
checked several times because of the interaction of 
the antenna circuits. 

g. Power Output. (1) Place the STANDBY- 
OPERATE switch in the OPERATE position and 
the TEST SWITCH in the P.O. position. While 
observing the pulse on the screen of the control 
unit, the POWER MEASUREMENT control should 
be rotated clockwise until the pulse fails to decrease 
in amplitude. The power output can then be read 


directly on the test meter. One kilowatt is the 
maximum power output. However, because of 
error in the measuring circuit, 0.750 kilowatts may 
be considered sufficient. 

Note. If POWER MEASUREMENT control is rotated 
past the point where the pulse fails to decrease, a very in- 
accurate reading will be obtained. 

(2) Remove the T-connector and connect the 
right-angle connector in its place. Connect the 
PT-5 cable to the right-angle connector. 

h. Finan ApJustTMents. (1) Slight readjust- 
ments of the antenna-tuning controls (ANT.) and 
the antenna-matching sections may be necessary. 
These are again adjusted for maximum pulse am- 
plitude on the screen of the control unit with the 
TEST SWITCH in the P.O. position. Adjust the 
plate capacity (TUNE) to maximum pulse ampli- 
tude on the screen of the control unit. These final 
adjustments should be gone over several times to 
insure peak adjustment of these controls. 

(2) Upon completion of all adjustments, tighten 
the LOCK screws on the ANT. TUNE and PLATE 
CAP. TUNE. 

1. ALIGNMENT OF I-F Corts. (1) Place the 
STANDBY-OPERATE switch in the STANDBY 
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position. Connect the analyzer to the i-f output 
test Jack by means of Cord CD-1099 and adjust the 
analyzer to read 1 ma full scale. Connect the r-f 
output Jack on the signal generator to the i-f input 
by the use of Cord CD-1103. 


(2) When setting the frequency of the signal gen- 
erator, see section VIII of this chapter for informa- 
tion on the calibration chart and on restoring the 
calibration switch L.F.-H.F. to the L.F. position 
when setting up for i-f frequency. 

(3) A reference level of 0.750 ma on the analyzer 
is used in aligning the i-f stages; all the sensitivities 
are referred to this level. If the indication goes off 
scale when making adjustments, it should be 
brought back by adjusting the output of the signal 
generator. Because the analyzer can be kept on its 
1 ma scale throughout the alignment procedure 
when this system is used, its indication can be main- 
tained very sensitive to small changes in output at 
all times. 


(4) The tuning eve may be used for indications 
of changes in output with respect to the established 
level by adjusting the tuning-eye coil to maximum 
closure when the analyzer reads 0.750 ma. The 
closed eye now represents the level of 0.750 ma. 
The input should then be decreased to allow the eye 
to open so that an increase in output can be indi- 
cated by the eye when adjustments are being made. 
Alignment is easier with the eye, but it does not 
permit so great a degree of accuracy as does the 
meter. 


(5) Set the dial on the signal generator to 11 me 
and adjust the two microvolt controls to 300 micro- 
volts. Set the sensitivity control on the control unit 
to maximum. If the analyzer does not read 0.750 
ma, Improper alignment is indicated. A reading of 
0.750 ma indicates proper gain in the i-f section but 
does not necessarily indicate proper alignment be- 
cause of the stagger tuning. This stagger tuning 
feature makes it possible for the i-f stages to be 
so tuned that the proper gain may be obtained at 
Gone frequency while the gain throughout the de- 
sired band width is inadequate. 

(6) When 1i-f coils are stagger-tuned, each one 
is tuned to a different frequency to give a wide 
bandwidth. Therefore each transformer must be 
aligned to its frequency (table II gives the fre- 
queney for each of the 6 1-f stages). To do this 
aligning, look up the frequency for the stage to be 
aligned on the calibration chart. Set the tuning 
dial on the signal generator to the desired frequency 
obtained from the reading on the cahbration chart. 
Use the alignment tool to adjust the 1-f coil on the 
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stage being tuned from the bottom of the chassis. 
Adjust for maximum analyzer reading or maximum 
eye closure. Keep reducing the i-f input as the out- 
put goes above the established level. Continue this 
process until maximum gain is produced. A condi- 
tion of correct alignment is indicated by obtaining 
maximum output with a minimum microvolt. mput 
from the signal generator. 


(7) The above procedure should be repeated for 
each 1-f stage. 


Note. When aligning one stage never go back to a previ- 
ously aligned stave and tune for maximum gain. Although 
greater gain will be obtained in this way, it will reduce the 
bandwidth. 

(8) If an i-f stage is defective or out of align- 
ment, 1t may be isolated by using the information 
contained in table III. This table gives the number 
of microvolts applied to the grid of each stage which 
should produce the output level and the frequency 
for each. If a stronger signal 1s necessary to give 
the required output level, align the stage. If align- 
ment has no effect on the gain, check the stage for 
trouble. Because poor gain in one stage will be 
reflected in all stages preceding it, the gain checks 
should be traced by starting with the last i-f and 
working back to the first 1-f. 


Table II. Alignment frequencies for i-f amplifier. 


Alignment frequency 
Stage No. (mc) 


9.5 
8.8 
13.2 
8.8 
12.5 
11.0 


hm DO GO PR OV OD 





Table III. Average i-f grid sensitivities. 
(For 5 volts output across diode load) 





I-f tube Frequency Sensitivity 
grid No. (me) (mv) 
LF. INPUT jack 11 300 
1 11 280* 
2 11 2,500 
3 1] 15,000 
4 11 100,000 
5) 9.5 500,000 





* The first sensitivity reading is greater than the second 
because the LF. INPUT jack is connected in series with 
resistor 61. 
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Figure 82. Signal Generator I-222-A—front panel. 


j. ALIGNMENT oF RecEIVER R-F CALIBRATION 
DIALS WITH THE CALIBRATION CHarT. This align- 
ment usually will not be necessary unless an r-f 
coil is replaced. 

(1) The alignment procedure is written for all 
four r-f stages; however, it may be used to align 
just one without aligning the others. 

(2) Place the STANDBY-OPERATE switch in 
the STANDBY position. Disconnect the coaxial 
cable from the antenna receptacle on the transmit- 
ter. Use Cord CD-1104 to connect the r-f output of 
the signal generator to the antenna receptacle. Use 
the tuning eye for a resonance indicator. Set the 
signal generator to the transmitter frequency and 
tune for resonance. If the dial readings on all the 
r-f stages of the receiver, with the exception of the 
ANT., read within one division of the reading on 
the calibration chart for the frequency being used, 
the dial alignment may be considered normal. Be- 
cause of the great deviations in antenna character- 
istics, a much greater tolerance is allowed for the 
ANT. tuning dial. If the dials do not read cor- 
rectly, follow the procedure below. 

(3) Turn each tuning shaft to its maximum 
clockwise position and check the zero position of 
each dial. If the dial does not read zero in this 


position, loosen the dial setscrew and rotate the dial 
until the zero coincides with the hairline. (See 
fig. 83.) 

(4) Loosen the setscrew on the slug-driver as- 
sembly (fig. 84) and adjust the tuning cores until 
their shafts extend 1/16 inch out from the tuner 
front plate. (See fig. 84.) For this operation the 
tuner must be removed from the chassis. Set the 
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Figure 83. Radio Receiver and Transmitter BC-1267-A, 
r-{ tuning section. 
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signal generator at 156 me and tune the OSC. dial 
to maximum eye closure. 

Note. In this receiver the desired response occurs with 
the heterodyning oscillator tuned below the incoming signal. 
This may be checked by noting what two frequencies of 
the signal generator give proper response and aligning to 


the higher response. A moderate signal input should be used 
to avoid high order image responses. 


If the OSC. dial fails to check against the calibra- 
tion point for 156 mc, adjust the outside turn and 
the center turn on the OSC. coil until the correct 
dial setting is obtained. (See fig. 84.) (The out- 
side turn is next to the rear of the tuner.) The 
spacing should be adjusted by bending the outside 
turn away from or toward the center turn. 
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Figure 84. Radio Receiver and Transmilter BC-1267-A, 
r-f tuner assembly. 


(5) Repeat the above procedure for the DET., 
R.F., and ANT. stages. 

(6) Set the signal generator at 186 mc and tune 
the OSC. dial to resonance, as indicated by maxi- 
mum eye closure. If the OSC. dial fails to check 
with the calibration chart, adjust the spacing be- 
tween the inside turn and the center turn until the 
correct dial reading is obtained. (See fig. 84.) 
(The inside turn is next to the front panel.) 

(7) Repeat this process for the DET., R.F., and 
ANT. stages. 

k. SUPPLEMENTARY Data. (1) Test equipment. 
The tests discussed in this section require equip- 
ment which is not supplied with Radio Equipment 
RC-145-A. The equipment required is described 
in the paragraphs below. 

(a) Oscilloscope. A DuMont model 241 oscillo- 
scope or a similar instrument will be suitable. It 
should have a vertical deflection sensitivity (plates 
direct, 5-inch tube) of approximately 45 volts per 
inch. It must also be capable of operating with an 
external sweep. The connection to the vertical 
plates should be in series with a capacitor having a 
capacity of at least 0.5 mfd. 
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(b) Low-capacity cable. This cable is used to 
connect the vertical plates of the oscilloscope to the 
point under test. It should be about 3 feet long 
and its total capacity must not be greater than 
50 mmfd. 

(c) Sweep and pulse generator. This generator 
should produce a sweep voltage for the oscilloscope 
about 10 or 20 microseconds in length. A 100-micro- 
second sweep is also useful. The transmitter may 
be triggered by the control unit, or by a pulse from 
the sweep generator, if it has the same character- 
istics as the control unit trigger pulse. The phase 
relation between the trigger pulse and the sweep 
voltage must be variable. 

(d) Timing calibrator. This unit is used to cali- 
brate the sweep time on the oscilloscope. It shoulda 
produce a 200-ke wave which will give 5 micro- 
second timing waves. 


(e) Capacity voltage divider. This divider 


should have a division ratio of about 20:1 and 
should be capable of withstanding a peak voltage 
of 5,000 volts or more. The output capacity should 
(See figs. 85 and 86.) 


be as low as possible. 
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Figure 85. Capacity voltage divider, cover removed. 


(f) Power-measurement unit. This unit should 
consist of a 50-ohm resistive load and a diode recti- 
fier, preferably with a cathode-follower output 
stage. The diode load resistance shall be capable 
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Figure 86. Capacity voltage divider, schematic diagram. 


of being switched to either of two values; a high 
value to show the integrated pulse and a low value 
to reproduce the envelope of the r-f wave. Figure 
89 shows the schematic of such’a unit and figure 88 
is a photograph showing typical construction. 


(2) Test connections. The actual connection of 
the jtest equipment will depend on the type of 
equipment available. (It must be assumed that the 
operator is reasonably familiar with the use of such 
equipment.) The procedure described below gives 
the basic principles for checking the transmitter. A 
block diagram is given in figure 90. 


(a) The transmitter may be triggered by the 
control unit if the SCR-545-A is operating, or by 
an external pulse and sweep generator. The trans- 
mitter should be removed from the rack and con- 
nected electrically to the rack by means of patch 
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Figure 87. High-frequency.diode head. 


Cord CD-1106. The power supply unit must be in 
place in the rack. It is not necessary that the indi- 
cator be in place. If the trigger pulse is to come 
from the control unit, it is necessary that the control 
unit be properly adjusted for normal operation. To 
operate the transmitter from an external source, re- 
move tube (4) from the control unit; throw the 
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Figure 88. High-frequency diode head, covcr removed. 
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STANDBY-OPERATE switch to the OPERATE 
position; then plug the external trigger voltage into 
the SYNC. INPUT jack on the transmitter. 

(b) The sweep generator of the test oscilloscope 
must be synchronized with the trigger pulse. If 
the control unit is used, this syne pulse may be 
obtained from the jack marked SYNC INPUT lo- 
cated on the front panel of the receiver and trans- 
mitter unit. If the separate sweep and pulse gen- 
erator is used, it must be synchronized with a 
separate audio oscillator, set to 240 eps. 

(c) The sweep generator should be connected to 
the horizontal plates of the oscilloscope through the 
amplifier. The gain control on the test oscilloscope 
will provide an adjustable length of sweep on the 
oscilloscope screen. 

(d) The timing calibrator is used to calibrate the 
sweep. It must be synchronized from the source 
which initiates the sweep. The output of the cali- 
brator, which is damped sine wave, is connected to 
the vertical plates of the oscilloscope. The length 
of the sweep is adjusted until two cycles of the tim- 
ing wave occupy, 1 inch of length on the screen. The 
timing wave is 200 ke; therefore, 1 inch on the 
screen equals 10 microseconds. Other convenient 
units may be used. 

(e) The capacity voltage divider is required 
when observing the 3,500-volt pulse output of the 
modulation transformer (119). The divider may 
be calibrated by impressing a known pulse voltage 
across the input terminal and ground. Measure the 
output pulse voltage with the oscilloscope. Adjust 
the capacitor in the lower section of the divider 
until the ratio is 20:1. The divider should be cali- 
brated with a particular cable and oscilloscope. If 
cither the cable or the oscilloscope is changed, the 
divider should be recalibrated. 

(f) The diode head (fig. 89) is connected to the 
ANTENNA receptacle on the radio receiver and 
transmitter. To measure the power of the oscillator 
directly, remove the coaxial cable which is con- 
nected to receptacle 170-2 and connect the diode 
‘head in its place, using a short length of 50-ohm 
Copolene cable. When the switch on the diode unit 
is open, the circuit produces an integrated pulse 
whose height is proportional to the peak voltage 
across the 50-ohm load. The diode head must be 
calibrated against a known source of power such as 
a lamp and a photometer. If this equipment is not 
available, comparative measurements may be made 
against an arbitrary standard. To observe the en- 
Velope of the r-f pulse, the switch on the diode 
unit must be in the closed position, placing a low 
resistance load in the cathode circuit of the diode. 


(3) Test procedure. The controls should be set 
at normal operating position. Be sure that plate 
voltage is applied by depressing the patch cord 
push-button switch when adjusting for cathode cur- 
rent cut-off. 


(a) Connect the low-capacity test cable (which 
is connected to the vertical plates of the oscillo- 
scope) to the high side of resistor 73-4. The pulse 
shape shown in figure 91 should appear across this 
resistor. If this pulse is not normal, check the con- 
trol unit which produces this pulse, the rack wiring, 
and resistor 73-4. 


Caution: Most of the following measurements in- 
volve high voltages. Exercise extreme care when 
making connections. 


Vole. The abbreviation psec means microseconds. 


(b) Connect the test cable to pin 5 of tube 16. 
The waveform shown in figure 92 should be ob- 
tained. This is the input wave after it has been 
amplified and inverted. The time constant in the 
plate circuit has been made as low as possible. If 
the voltage has a greater delay time than that shown 
in figure 92, the resistance or capacity has probably 
increased. Be sure that the wiring is dressed away 
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Figure 91. Test oscilloscope pattern. 
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Figure 92. Test oscilloscope pattern. 


from the chassis. Check resistor 62—5 and tube 16. 
The same waveform will also appear on pin 1 of 
tube 16. 

(c) Connect the test cable to pin 2 of tube 16. 
The waveform shown in figure 93 should be ob- 
tained. The small step is the result of the reactions 
of the blocking oscillator on the preceding circuits. 
This wave, in common with the two previous waves, 
must have a steep rise, 1n order that the delay time 
be kept to a minimum. Any excess shunt capacity 
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Figure 03. Test oscilloscope pattern, 
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in the circuit will increase the rise and delay time. 
An increase in the plate load resistance (83—1 to 
83-5 in parallel) will also increase the delay time. 
(d) Connect the test cable to the junction point 
of resistors 93-1 and 93-2, which are connected to 
the grid of tube 17. The waveform shown in figure 
94 should be obtained. Plate voltage must be ap- 
plied to tube 17 when this measurement is made 
because tube 17 is the load for the blocking-oscillator 
transformer. This is the output voltage of the ter- 
tiary winding on the blocking oscillator transformer. 
The characteristics of this wave are dependent on 
transformer 118, capacitors 30-1 and 30-2, and vari- 
able resistor 89-1. If this output pulse is too nar- 
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Figure 94. Test oscilloscope pattern. 


row, either capacitors 30-1 or 30-2 or control 89-1 
is defective. A distortion in the top of the pulse will 
be present if capacitor 22-1B or 21-5 is open. If 
capacitors 16-3 or 16-4 are defective, the blocking 
oscillator may not trigger. If resistor 95-3 1s de-. 
fective or if the bias is low, the blocking oscillator 
may run free. No waveform is shown for tube 18 
since it is not normally accessible. However, this 
tube is a cathode-follower, and the waveform at its 
cathode is similar to that shown In figure 93, except 
that it has less amphtude. 

(e) Connect the test cable to the low side of 
the capacity voltage divider. The high side of the 
divider should be connected to terminal 4 of trans- 
former 119. Depress the push-button switch to 
apply plate voltage to tube 17. The waveform 





TL33855 
Figure 95. Test oscilloscope pattern. 


shown in figure 95 should be obtained. This wave- 
form will depend on the load. A 2,000-ohm, 25- 
watt resistor may be used as a load on the secondary 
of the modulation transformer in place of the r-f 
oscillator tubes for preliminary measurements. Low 
output voltage may be due to a defective modulation 
transformer (119), a defective modulator tube 
(19), or low plate voltage. 


(f) Connect the test cable to the diode head; then 
close the switch on the diode head. Close the push- 
button switch on the patch-cord box No. 2. A 
waveform similar to that shown 1n figure 96 should 
be obtained. This is the envelope of the r-f wave 
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Figure 96. Test oscilloscope pattern. 


and is similar to the modulating-pulse envelope. 
This pulse will show any irregularities in the r-f 
output of the transmitter. Open the switch on the 
diode head. The waveform shown in figure 97 
should be obtained. The height of this integrated 
pulse is proportional to the peak voltage of the 
output wave. The power output may be calculated 
from the: formula: 


P — E2/2R 


where £ is the peak voltage across the load resist- 
ance R. In this case the load resistance is 50 ohms; 
thus the formula becomes: 


P = E?/100 


The diode head affords a quick, accurate method 
of checking power. As adjustments are made, the 
height of the pulse on the oscilloscope screen can be 
observed. To observe whether the r-f oscillator is 


TL35569 
Figure 97. Test oscilloscope pattern. 


working properly, connect the diode head to the 
receptacle (170-2) on the side of the oscillator box. 
The difference in the power measured here and the 
power measured at the ANTENNA receptacle 
should be about 20 percent when the radio receiver 
and transmitter is properly tuned. 


55. Removal and Replacement of Parts 


a. PULSE-GENERATOR CuHassis. To remove the 
plug-in pulse-generator chassis, remove the two 
screws which hold it on the main chassis. Grasp the 
pulse-generator chassis by the two handles and pull 
firmly upward to disengage the connector on the 
plug-in pulse generator from the main chassis recep- 
tacle. . 

b. ApsusTING Rops. To replace an adjusting 
rod of the antenna-matching scction, engage the rod 
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and set it to zero on the calibrated scale; remove 
the handle; press the inner rod to release the spring 
lock; and remove the adjusting rod through the hole 
in the rear of the case which houses the antenna- 
matching section. (See fig. 98.) Assemble in re- 
verse order. 


c. ANTENNA-MATCHING SECTION. To remove the 
antenna-matching section, disconnect the three 
cables from their right angle fittings; set the adjust- 
ing rods to zero; remove the handles and center 
rods; remove the four screws which hold the case 
to the chassis; and then remove the crossbar brace 
which is mounted from the front panel to the rear 
fence. The antenna-matching section can now be 
removed. (See fig. 99.) To disassemble the an- 
tenna-matching section, remove the four screws 
which hold the front of the case to the case itself. 
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Unsolder the three coaxial fittings. The entire as- 
sembly may now be slid out of the case. (See fig. 
98.) To reassemble, reverse the above procedure. 

d. POWER-MEASUREMENT Circuit. To gain access 
to the wiring of the power-measurement circuit 
tubes, remove the eight screws which hold the cover 
of the shield box in place. (See fig. 100.) To re- 
move the shield box, unsolder the wire at terminal 1 
of tube 9006 and disconnect the two leads to capac- 
itor 20-1. Remove the eight screws which hold 
the shield box to the chassis. To assemble, reverse 
the above order. 


e. R-F OscrLLaTor Box. To gain access to the r-f 
oscillator unit box loosen the four captive screws 
which hold the cover in place; then remove the 
cover. If further access is required, the side of the 
r-f oscillator unit box may be taken off. Remove the 
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Figure 99. Radio Receiver and Transmitter BC-1267-A, removal of antenna-matching section. 
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Figure 100. Radio Receiver and Transmitter BC—-1267-A, 
power-measurement shield, cover removed. 


shield which covers the modulator transformer 
terminals. Remove the sixteen screws holding the 
side of the oscillator box to the chassis and front 
panel and thus allow the entire side to be removed. 
(See fig. 101.) 


f. CHOKES AND SparK PiateEs. To replace heater 
chokes 114-1 to 114-4 and heater spark plates 27-1 
and 27-2, it is necessary to remove the bottom shield 
cover. Remove the two screws from the clamps 
which hold the high-voltage lead shield tubing to 
the bottom of the r-f oscillator unit box. Remove 
the two screws which hold the shield for the high- 
voltage terminals on modulator transformer 119. 
Disconnect the high-voltage lead from terminal 4 
on modulator transformer 119. Remove the three 
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screws on the side of the oscillator box which hold 
the shield for the tube sockets and chokes to the 
oscillator box. (See fig. 102.) Assemble in reverse 
order. 

g. INTERCONNECTOR Piua. To gain access to the 
connector on the rear of the chassis, remove the two 
screws which hold the shield in place. (See fig. 
103.) To remove the connector, disconnect all the 
wires to its terminals. Remove the four screws 
which hold it to the frame of the chassis. 

h. Capacitor 25 anp TERMINAL Boarp. To re- 
place capacitor 25 or the ceramic terminal board 
containing resistors 82-1, 82-2, 82-3, 82-4, first re- 
move the shield which covers the board and the 
positive terminal of capacitor 25. This shield is 
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Figure 101. Radio Receiver and Transmitter BC-1267-A, 
transmitter-oscillator tube, shield removed. 
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Figure 102. Radio Receiver and Transmitter BC-1267-A, 
side of oscillator box removed. 
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Figure 103. Radio Receiver and Transmitter BC-1267-A, plug shield removed. 


TL35563 


—_—_——." 





Figure 104. Radio Receiver and Transmitter BC-1267-A, high-voltage shield removed. 
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Figure 105. Radio Receiver and Transmitter BC-1247-A, 
modulator tube shield removed. 


fastened to the chassis with two screws and to the 
ceramic terminal board supports with two screws. 
Remove these four screws and lift the shield off. 
(See fig. 104.) Ground the capacitor with a screw- 
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Fiyure 106. Radto Receiver and Transmitter BC-1267-A, 
tube shield key. 


driver. Remove the capacitor or the terminal 
board. Assemble in reverse order. 


1. 2C26 Tupes. To replace the 2C26 tubes, re- 
move the cover of the r-f oscillator unit. Remove 
the plate and grid caps. Remove the tubes by rock- 
ing them gently sideways and pulling upward. 


j. TuBe 17. To remove tube 17 (3E29) it is 
necessary to remove the shield which covers it. Re- 
move the crossbar brace which is mounted between 
the front panel and the rear fence. Remove the wing- 
nuts and springs which hold the cover in place. 
These springs are under considerable tension; be 
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Figure 107. Radio Receiver and Transmitter BC-1267-A, 
meter-light housing removed from panel. 


careful to prevent them from flying off when the 
nuts are removed. Remove the shield and the 
ceramic terminal board which is the plate connector 
for the 3E29 tube. (See fig. 105.) The tube can now 
be removed by pulling upward. Because this tube 
has no base, be careful when handling it not to break 
the seals where the pins leave the glass envelope. 
Replace in reverse order. 


k. Tuse 14. Tube 14 has a shield over it which 
must be removed. Use the key which is fastened 
to the chassis next to tube 1 on the receiver section 
to turn this shield in a counterclockwise direction. 
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Figure 108. Radio Receiver and Transmitter BC-1267-A, meter pilot lamp removed from housing. 


(See fig. 106.) After the shield has been taken off, 
the tube can be removed without difficulty. 

1, Meter Pitot Licut. The meter pilot light is in 
a special housing which is fastened to the front 
panel. Press down on the housing to remove it from 
the panel. (See fig. 107.) Grasp the wire lead in 
one hand and the housing in the other. (See fig. 108.) 
Exert a strong, steady pull which will separate the 
external housing into the pilot light socket. Push 
the pilot light into the socket slightly and turn it 
counterclockwise until it releases. Assemble in re- 
verse order. 

m. TRANSMITTER DiaL LicHt. The transmitter 
dial light is mounted in a standard bayonet socket. 
Push the dial light in and turn it counterclockwise 
until it releases. 

n. R-Fr Corts. (1) In order to replace an r-f coil 


114 


or core in the r-f tuner, it is necessary to remove the 
tuner. It is possible to service the tuner for capaci- 
tor and resistor replacements while it is in the 
chassis, but it is easier to service and a neater, 
quicker job results if the tuner is removed. First 
remove the crossbar that runs from the front panel 
to the rear fence. Pull the trombone handles out 
1 inch. Loosen all the screws which fasten the front 
panel to the chassis, except the four screws on the 
left side of the panel that hold the r-f oscillator box. 
About 1% inch of play in the screws will be suffi- 
cient; this play is necessary because the tuning 
screws on the tuner fit into shoulder washers on the 
front panel. Remove the tuning-eye tube from its 
bracket and remove the plate which covers the r-f 
tuning head. The eye tube is held to the bracket 
with a thumbnut which must be turned counter- 
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Figure 109. Radio Receiver and Transmitter BC-1267-A, r-f tuner plate removed. 


clockwise to loosen. The cover plate can be taken 
off when the six nuts on the spade lugs are removed. 
(See fig. 109.) Unsolder the coaxial cable which is 
connected to capacitor 1-1. Unsolder the three 
wires which are connected to terminals 1, 2, and 3 
on the terminal board on the edge of the tuner cut- 
out. Unsolder the shielded lead from terminal 5 of 
1-f transformer 106. Remove the four screws which 
hold the r-f tuner to the main chassis. Pull the front 
panel forward 1% inch to clear the screwdriver tun- 
ing rods and lift the tuner upward until it is clear. 
Be careful not to break the shielded i-f lead. 

(2) After the tuner has been removed, the cores 
can be taken out. Turn the tuning screw clockwise 
until the dial reads zero. Measure the distance that 
the core shaft protrudes through the front panel. 
This distance should be 1/16 of an inch. (See fig. 
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Figure 110. Tuning core measurement adjustment. 


110.) When the core is replaced, it must be set to 
the same distance. Insert a No. 6 Allen wrench in 
the setscrew which holds the core shaft. (See fig. 
111.) Turn the setscrew counterclockwise until the 
core shaft slides freely. 


(3) Slide the core through the holes in the ter- 
minal board and the rear of the tuner chassis. When 
removing the oscillator stage core, it is necessary to 
unsolder capacitor 5 and bend choke coil 104 down- 
ward to provide an unobstructed path for the core. 
After the core has been removed, the coil assembly 
may be removed. Unsolder the leads which are 
connected to the coil assembly; remove the two 
screws which fasten it to the tuner; then remove 
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Figure 111. Loosening tuning core with wrench. 
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the coil assembly. Be sure to unsolder the ground 
connection which has been made to a bracket fas- 
tened to the chassis. Assemble in reverse order. It 
is necessary to check the dial calibration after a coil 
replacement. (See par. 547.) 

(4) To replace the core, slide it into the coil 
through the holes in the chassis and terminal board. 
Place the slug-driver assembly on the sleeve. Place 
the slug-driver assembly in position by compressing 
the spring and engaging the bottom edge of the slug- 
driver assembly with the screw thread tuning rod. 


RF OSCILLATOR UNIT 





(See fig. 110.) This item should be assembled bv 
comparing with another assembly which has also 
been set at zero. Slide the core shaft through the 
sleeve until it protrudes through the front panel the 
distance measured in n(2) above. Tighten the set- 
screw. When the unit is assembled correctly, the 
stops will engage at exactly zero and 9 on the dial 
when tuning screw is rotated throughout its entire 
range. If the stops are not correct, loosen the set- 
screw and adjust the sleeve position until they are 
correct. 
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Figure 112. Radto Receiver and Transmitter BC-1267-A, top view showing location of parts. 
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Figure 113. Radio Receiver and Transmitter BC-1267-A, bottom view showing location of parts. 
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© ON Crim Co ND 


Volts 


180.0 de 
250.0 de 

6.3 ac 
230.0 de 





VOLTAGE AND RESISTANCE OF R-F TUNER UNIT TERMINAL BOARD (fig. 117). 


Ohms (M = 1,000) 


P—nNn 


56.0 M TEST CONDITIONS 
490 M : 
02 Voltage Measurements: 
52.0 M 1. Measurements made between points indicated and 
52.0 M chassis. 
45.5 y 2. Chassis connected to rack with Cord CD-1106. 
a M 3. Line voltage 117.5 volts alternating current. 
450 M 4. SENSITIVITY control on control unit in extreme 
02 clockwise position. 
53.0 M j 
455 M Resistance Measurements: 
02 1. Measurements made between points indicated and 
520 M chassis. 
455 M 2. Chassis disconnected from rack. 
1200 M 3. Pins No. 20 and 22 on rear plug grounded. 
520 M 
0 
1200 M 
02 


13. 14 15 16 17 18 19 20 
FRONT VIEW 
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Figure 117. Radio Receiver and Transmitter BC-1267-A, 
r-f tuner unit terminal board (A). 
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Figure 118. Radto Receiver and Transmitter BC-1267-A, 
first i-f terminal board (B). 
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VOLTAGE AND RESISTANCE OF FIRST 1-F 


TERMINAL BOARD (fig. 118). 


Terminal 


© OD NIG? Or ih GOD 


TEST CONDITIONS 


Voltage Measurements:. 


1. Measurements mae between points indicated and 


chassis. 


Volts 


90.0 dc 
6.3 ac 
1.0 de 
0 


0 
280.0 dc 
90.0 dc 

6.3 ac 

1.0 de 


Go Go 
coos 50000 


300.0 de 
0 
6.3 ac 
0 


Ohms (M = 1,000) 


90 M 
02 
100.0 
Infinite 
Infinite 
49 M 
90 M 
0.2 
100.0 
0 
49 M 
90 M 
02 
100.0 
45 M 
0 
0 
Infinite 
Infinite 
45 M 
45 M 





2. Chassis connected to rack with Cord CD-1106. 
3. Line voltage 117.5 volts alternating current. 


4. SENSITIVITY control on control unit in extreme | 
clockwise position. 


Resistance Measurements: 


1. Measurements made between points indicated and — 


chassis. 


2. Chassis disconnected from rack. 


3. Pins No. 20 and 22 on rear plug grounded. 
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VOLTAGE AND RESISTANCE OF CABLE TERMINAL 


BOARD (fig. 119). 


Terminal Volts Ohms (M = 1,000) 

1 63 ac 02 

2 280.0 de 49 M 
3 120.0 de 145 M 
4 280.0 dec 49 M 
5 140.0 de 145 M 
6 280.0 de 49 M 
7 0 Infinite 
8 63 ac 02 

9 300.0 de 45 M 
10 200.0 de 45 M 
ll 300.0 de 45 M 
12 300.0 de 45 M 
13 300.0 de 45 M 
14 0 Infinite 


TEST CONDITIONS 


Voltage Measurements: 
i; 


Measurements made between points indicated and 
chassis. 


2. Chassis connected to rack with Cord CD-1106. 
3. 
4. SENSITIVITY control on control unit in extreme 


Line voltage 117.5 volts alternating current. 


clockwise position. 


Resistance Measurements: 


1. 


2. 
3. 

7 

| 
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Figure 119. Radio Receiver and Transmitter BC-1267-A, 
cable terminal board (C). 


Measurements made between points indicated and 
chassis. 


Chassis disconnected from rack. 
Pins No. 20 and 22 on rear plug grounded. 
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REAR VIEW 
VOLTAGE AND RESISTANCE OF PULSE-AMPLIFIER 


TERMINAL BOARD (fig. 120). 


Ohms (M = 1,000) 


Terminal Volts (Meg = 1,000,000) 
1 0 1 Meg 
2 20 de 10 M 
3 20 dc 10 M 
4 300 de 483M 
5 75 dc 69 M 
6 75 dc 69 M 
7 75 de 69 M 
§ 0 220 
9 0 0 
10 300 de 45 M 
11 0 1 Meg 
12 300 dc 45 M 
13 300 de 45 M 
14 0 1 Meg 


TEST CONDITIONS 
Voltage Measurements: 


1. Measurements made between points indicated and 
chassis. 

2. Chassis connected to rack with Cord CD-1106. 

3. Line voltage 1175 volts alternating current. 

4 


. SENSITIVITY control on control unit in extreme 
clockwise position. 


Resistance Measurements: 





8&8 9 10 14 12 13 14 1. a made between points indicated and 
chassis. 
FRONT VIEW 2. Chassis disconnected from rack. 


3. Pins No. 20 and 22 on rear plug grounded. 
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Figure 120. Radio Receiver and Transmitter BC-1267-A, 
pulse-amplifier terminal board (D). 
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VOLTAGE AND RESISTANCE OF SECOND 
DETECTOR TERMINAL BOARD (fig. 121). 


eee 
Ohms (M = 1,000) 











Terminal Volts (Meg = 1.000.000) 

1 6.3 ac 0.1 

2 0 0 

3 0 470 M 
4 270.0 ce 50 M 
5 270.0 ce 50 M 
6 300.0 de 455 M 
7 3.3 de 1500 

8 3.3 dec 1500 

9 0 Infinite 
10 0 Infinite 
11 300.0 de 45 .M 
12 0 Infinite 
13 0 0 

14 6.3 ac 0.2 

15 0 40 Meg 
16 0 17 M 
17 300.0 cc 45 M 
18 220.0 de 60 M 
19 140.0 de 145 M 
20. 0 0 
21 10.0 de 4800 M 
22 0 470 M 
23 6.3 ac 0.1 
24 0 0 
25 0 Infinite 
26 140.0 de 145 M 






| 
19 20 21 22 23 24 25 26 
TEST CONDITIONS 


Voltage Measurements: 


FRONT VIEW 


1. Measurements made between points indicated and 
chassis. 

2. Chassis connected to rack with Cord CD-1106. 

3. Line voltage 117.5 volts alternating current. 


4. SENSITIVITY control on control unit. in extreme 
clockwise position. 


Resrstance Measurements: 
1. Measurements made between points indicated and 
chassis. 
2. Chassis disconnected from rack. ‘ 
3. Pins No. 20 and 22 on rear plug grounded. 





14.18 16 '7 18 19 20 21 22 23 24 25 26 


SCHEMATIC 
TL 34766 


Figure 121. Radio Receiver and Transmitter BC-1207—A. 
second detector terminal board (E). 
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REAR VIEW 





| 
6 9 10 11 


12 13 14 


FRONT VIEW 
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SCHE MATIC 
TL 34787 


Radio Receiver and Transmitter BC-1267-<A, 
blocking-oscrllator terminal board. 


Fioyure 122. 
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VOLTAGE AND RESISTANCE OF BLOCKING- 
OSCILLATOR TERMINAL BOARD (fig. 122). 


Terminal Ohms (M = 1.000) 
1 3.3 M 
2 3.3 M 
3 22M 
4 - 135.0 M 
5 10.0 M 
6 10.0 M 
7 Infinite 
8 Infinite 
9 0 

10 0 
11 0 
12 0 
13 135.0 M 
14 Infinite 





TEST CONDITIONS 


1. Measurements made between points indicated and chass«. 
2. Blocking oscillator sub-chassis removed from transmittt 
chassis. 


eee = 


eo) eee Oe 


ewe 


sotr 


. 


=< 


ee a te 


-—* 








a 


fI2 


we 


engrees 


ee 


ante Me 


AS soe et 


= 


-- 


tw 


> os 


— 


were ig 


rt 





Section V. CONTROL UNIT BC-1266-A 
56. General 


a. Field maintenance for Control Unit BC—1266— 
A requires only occasional adjustment of the sweep. 
The controls labeled 10K YD. GAIN, and 10K YD. 
CENT., listed under 10K YD., control the 10,000- 
yard sweep. The controls labeled 100K YD. GAIN, 
and 100K YD. CENT., listed under 100K YD., con- 
trol the 100,000 yard sweep. The controls labeled 
CALIB. and VERT. CENT. are adjustments for 
calibrating the sweep circuit and positioning the 
sweep trace. If a fault is indicated, do not adjust 
the controls at random. To do this will aggravate 
the condition and make it very difficult to oui 
the unit if a trouble exists. 

b. If a sweep trace does not appear on the display 
tube, adjust ONLY the INTENSITY and VERT. 
CENT. controls. Because the sweep voltage is de- 
veloped by one of the last circuits in the control 
unit, no sweep will be a common symptom indicat- 
ing trouble. It is well to remember when isolating a 
fault that the sweep circuit is triggered by two 
sources dependent upon the position of the sweep 
range switch. Many of the faults encountered 
within the control unit can be isolated to a particu- 
lar circuit by means of the sweep range and 
STANDBY-OPERATE switches. When using the 
switch positions in trouble shooting, remember that 
there may be a fault in the switch itself. 

c. If the headset supplied with a Plug PL—55 is 
available, it can be used for determining whether 
a signal is present at the test jacks of the control 


59. Control Unit Trouble-shooting Chart 


A. SYMPTOMS: 
1. No 100K YD. sweep. 
2. No 10K YD. sweep. 


3. No spot on the display tube. 


PROBABLE LOCATION OF FAULT 
Improper adjustment of controls. 


No syne voltage. 


unit. Only a steady tone will be heard in the head- 
set; this tone will not be adequate to determine 
whether or not an abnormal signal exists. 

d. The position of the gain and spread controls 
should always be checked before attempting to 
trouble shoot a faulty circuit. If any of the controls 
are in the extreme counterclockwise position, no 
sweep trace will appear on the display oscilloscope. 


57. Tube Replacement 


A defective tube is often the cause of faulty opera- 
tion. If the symptoms indicate that a certain tube 
is probably defective, replace the tube and adjust 
only those controls directly associated with the cir- 
cult in which the replacement was made. If the 
fault is not cleared, return the controls to their 
original settings, so that ndditional complications 
are not introduced. All tubes employed in the con- 
trol unit are easily accessible when the cover is 
removed from the unit. The usual procedure is 
followed when removing the tubes. 


58. Removal of Unit 


a. Before attempting to remove the control unit 
from the rack, loosen the two captive screws in the 
lower corners of the panel. Grasp the handles on 
the front panel and pull forward. Disconnect con- 
necting cables and slip the chassis from the rack. 

b. The chart in paragraph 59 indicates the symp- 
toms, probable location of faults, and procedure for 


" locating the faulty part. 


N = 


PROCEDURE 


. Adjust INTENSITY control. 
. If fault is not cleared, leave the INTENSITY at 


maximum and adjust the VERT. CENT. control. 


. If fault is not cleared, return the VERT. CENT. 


control to its original position and see item be- 
low. 


. Check cable connection at SYNC IN connection. 
. Plug a test oscilloscope into jack 121-6. 
. If no syne input voltage is present, check the input 


cording and the sync source in Radio Set SCR- 
545-A. : 


. If fault is not cleared, see item below. 
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PROBABLE LOCATION OF FAULT PROCEDURE 


Faulty circuit between input and delay oscillator. 1. Place the STANDBY-OPERATE switch in the 
OPERATE position. 

2. Plug a test oscilloscope jack 121-4, located in the 
jack panel on the side of the control unit. 

3. If the oscilloscope indicates poor waveform or if no 
waveform can be detected, remove the control 
unit. 

4. Trace the sync voltage signal from the input through 
to the delay oscillator. 

5. Replace the tube in the suspected circuit. 

6. If the fault is not cleared, make a voltage and re- 
sistance check of the faulty circuit. 

7. If the fault is not cleared, see item below. 


Sweep multivibrator. 1. Plug a test scope into SWEEP Jack 121-9. 

2. If the sweep voltage is present at the test jack, cir- 
cult is normal. 

3. If sweep voltage does not appear at the test jack, 
replace the sweep-multivibrator tube (9). 

4. If the fault is not cleared, make a voltage and re- | 
sistance check of the sweep-multivibrator circuit. 

5. If fault is not cleared, see item below. 


Pedestal multivibrator and mixer circuit. 1. Plug test scope into jack 121-1. 

2. If an incorrect waveform is observed or if no wave- 
form is present, replace tubes 5 and 6. 

3. If fault is not cleared, plug test scope into jack 
121-4. 

4. If waveform observed is normal, the input voltage 
to the pedestal multivibrator is normal. 

5. Plug test scope into jack 121-9. 

. If. sweep voltage is observed, the sweep multivibra- 
tor is functioning and feeding a signal to the 
mixer circuit. 

. Make a voltage and resistance check of the circuit. 

. If fault is not cleared, see item below. 


Oo 


CO =] 


Cathode-follower. 1. Plug test scope into Jack 121-1. 
. If correct waveform is not present or if no wave- 
form is shown, replace tube 7. 
3. If the fault is not cleared, make a voltage and re- 
sistance check of the circuit. 
4. If fault is not cleared, see item below. 


bd 


Cathode-ray tube circuit 1. Check the filament voltage. 

2. If there is no filament voltage, check the filament 
circuit back through to the filament supply. 

3. If the fault is not cleared, make a continuity check 
on the filament of the cathode-ray tube. Replace 
tube if open. 

4. Check the cathode voltage of the cathode-ray tube. 

5. If there is no cathode voltage, replace tube 14 in the | 
power supply. | 

6. Check the power supply circuit. | 
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B. SYMPTOMS: 
1. 100K YD. sweep normal. 
2. No 10K YD. sweep. 


PROBABLE LOCATION OF FAULT PROCEDURE 
Sweep range switcl# 1. Check the sweep range switch and associated cir- 
cult. 
2. If fault is not cleared, see item below. 


Defective circuit between sweep-multivibrator 1. If there is no sweep voltage at the test jack 121-9, 


(tubes Q9—A and 9-B) and the sweep-trigger trace the signal through from tubes 9-A and 9-B 
eircuit (tube 12-A). to tube 12—A. 
2. Replace the tube in the suspected stage. 


Go 


. If the fault is not cleared, make a voltage and re- 
sistance check on the defective circuit. 


Cc. SYMPTOMS: 
1. No sweep in 10K YD. pvsition or in both positions. 
2. Bright spot on the display tube. 
Warning: When this condition exists, reduce the INTENSITY control, or damage to the cathode-ray 
tube will result. " 





PROBABLE LOCATION OF FAULT PROCEDURE 


Range circuits. 1. If sweep appears in the 100K YD. position, trace 
the signal from the sweep multivibrator (tubes 
9-A and 9-B) through to the spread amplifier 
(tube 12-B). 

. Replace the tube in suspected circuit. 

3. If the fault is not cleared, make a voltage and 

resistance check on the defective circuit. 

4. If the fault is not cleared, see item below. 


NO 


Sweep circuit. 1. If the sweep does not appear in either position, the 
trouble lies between the sweep multivibrator and 
the display tube. 

2. Trace the sweep signal from the sweep multivibra- 
tor through to the display tube.: 

3. Replace the tube in the suspected circuit. 

4. If the fault is not cleared, make a voltage and re- 
sistance check on the defective circuit. 


[issn nnn nnn 


D. SYMPTOM: | | 
Extremely bright and badly focused display. 


rn 


PROBABLE LOCATION OF FAULT PROCEDURE 


High-voltage supply. 1. Check the grid voltage of the cathode-ray tube. 
2. If there is no grid voltage, check the continuity of 
resistor 61. 
3. If fault is not cleared, see item below. 
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PROBABLE LOCATION OF FAULT PROCEDURE 


Abnormal grid bias on the cathode-ray tube. 1. If there is no potential difference between the grid 
and cathode, make a continuity check on capaci- 
tor 18 or resistor 83-1. 
2. Check for a short in the cathode-ray tube from grid 
to cathode. 
. If the fault is not cleared, see item below. 
. This is indicated by intermittent flashes on the 
screen of the display tube. 
2. Check capacitor 13 for leakage. 


mm OO 


Capacitor 13. 


. E. SYMPTOM: 
Astigmatism. 
Note. This is indicated by the failure of the sweep to focus properly at all points. 
PROBABLE LOCATION OF FAULT _ PROCEDURE 
Cathode-ray tube. 1. Adjust the FOCUS control. If a portion of the 


sweep trace goes out of focus as another portion 
is brought. into focus, a faulty cathode-ray tube 
is indicated. 


Note. If the FOCUS control does not operate, the cath- 
ode ray tube should not be suspected. 





F. SYMPTOM: 
FOCUS control does not affect the sweep trace. 
PROBABLE LOCATION OF FAULT PROCEDURE 
High-voltage supply. 1. Check the negative high voltage to the cathode-ray 
tube. 
2. Check for defective potentiometer 97 or capacitor 
17. 








3. If fault is not cleared, see item below. 
Cathode-ray tube. 1. Check the cathode-ray tube for shorted elements. 
2. Replace the cathode-ray tube. 
3. If the fault is not cleared, see item below. 
G. SYMPTOM: 
INTENSITY control does not affect the display. 
PROBABLE LOCATION OF FAULT PROCEDURE 
Potentiometer 96. 1. Check the continuity of potentiometer 96, and re- 
place if defective. 
H. SYMPTOM: 
Incorrect action of the 100K CENT. and 10K CENT. controls. 
PROBABLE LOCATION OF FAULT PROCEDURE 
No voltage to controls 95-1 and 95-2 and sec- 1. Make a voltage check on the circuit. 
tion 3 of the sweep range switch. 2. Trace the voltage supply circuit through to the 


power supply. 
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PROBABLE LOCATION OF FAULT PROCEDURE 

3. Check the continuity of the sweep-range circuit. 
4. If fault is not cleared, see item below. 

Resistors 65, 68, 84, 71-3, or 71-4. 1. Check the continuity of resistors 65, 68, 84, 71-3 

and 71-4. 

2. If fault is not cleared, see item below. 

. Make a continuity check of the coupling capacitors. 

2. If a capacitor is suspected, replace it. 


poms 


Plate-coupling capacitor. 


I. SYMPTOM: 
Incorrect action of the 100K GAIN and 10K GAIN controls. 


PROBABLE LOCATION OF FAULT PROCEDURE 
Defective circuit between saw-tooth generator 1. This is indicated by the 100K and 10K GAIN con- 
(tubes 10 and 11) and the cathode-ray tube. trols operating but not producing sufficient dis- 


play amplitude. 

2. To trouble shoot the circuit, follow the procedure 
described in H. Symptom. 

3. If fault is not cleared, see item below. 

100K and 10K GAIN controls. 1. If the 100K and 10K GAIN controls have no effect 

on the display when it is rotated, a defective 
control is indicated. | 

2. Make a continuity check of potentiometer 94-2 in 
the 10i YD. position and potentiometer 94—1 in 
the 100K YD. position. 

3. Replace either of the potentiometers that appears to 
be defective. 





J. SYMPTOM: 
Horizontal instability. 





PROBABLE LOCATION OF FAULT PROCEDURE 


Improper #djustment of the DIVISION control. 1. Adjust the DIVISION control. 
2. If fault is not cleared, replace tube 2. 
3. Make a voltage and resistance check on the divider 
multivibrator circuit. 
4. Check potentiometer 93. 


NT Renn a re eee eve Ee se ee re re 
kK. SYMPTOMS: | 

1. STANDBY-OPERATE switch in the STANDBY position. 
2. Transmitter pulse still appears on the display tube. 


re nnnEEEnnnnnTesrmemenee a 


PROBABLE LOCATION OF FAULT PROCEDURE 
STA NDB Y-OPERATE switch (123). 1. Check the STANDBY-OPERATE switch for me- 
chanical operation and possible shorted or open 
circuit. 
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L. SYMPTOMS: 


1. STANDBY-OPERATE switch in the OPERATE position. 


2. Transmitter pulse does not appear on the display tube. 





PROBABLE LOCATION OF FAULT 
SENSITIVITY control (98). 


No sync signal to transmitter. 


Vertical-deflection amplifier circuit. 


M. SYMPTOM: 


punt 


PROCEDURE 


. Rotate the SENSITIVITY control to maximum. 
. If no “grass” appears on the display tube, check 


the continuity of potentiometer 98. 


3. If fault is not cleared, see item below. 


. Check the sync signal at jack 121-4 on the control 


unit. 


. If the syne signal does not appear at the test jack 


121-4, trace the signal through from the delay 
oscillator. 


. Replace any suspected tubes. 
. If fault is not cleared, make a voltage and resist- 


ance check on the defective circuit. 


5. If fault is not cleared, see item below. 


. Check the signal at the VERT. INPUT jack 121-3. 
. If the signal is present at the test jack, replace 


tube 13. 


. If fault is not cleared, make a voltage and resist- 


ance check on the circuit. 


. If the signal is not present at the test jack, the 


trouble lies in the receiver. 


The SENSITIVITY control on the control unit has no effect on the gain of the equip- 


ment. 


PROBABLE LOCATION OF FAULT 
SENSITIVITY contro] (98) open. 


SENSITIVITY control (98) shorted. 


N. SYMPTOM: 
No spread action. 


PROBABLE LOCATIQN OF FAULT 
Defective circuit (tube 12). 


CO bo 


PROCEDURE 
A defective SENSITIVITY control is indicated if 
no “grass” appears on the sweep trace of the 
display tube. 


. Check the continuity of control 98. 
. If the fault is not cleared, see item below. 


. This is indicated by a band of “grass” on the dis- 


play tube, which has a constant amplitude. 


. Check the continuity of control 98 and associated 


circuit. 


PROCEDURE 


. Replace tube 12. 
. If fault is not cleared, make a voltage and resistance 


check on the spread circuit. 





PROBABLE LOCATION OF FAULT PROCEDURE 


3. If spread voltage is not present, it is probable that 
the lobe switch or the cording to the lobe switch 
is defective. 

4. If fault is not cleared, see item below. 

1. Check the continuity of potentiometer 100. 

2. If fault is not cleared, make a continuity check on 
resistors 63-2, 70, 89, and capacitor 2-5. 


SPREAD control (100). 





O. SYMPTOM: 
Spread voltage present at all timcs, regardless of the position of the SPREAD control. 





PROBABLE LOCATION OF FAULT 
SPREAD control (100). 


PROCEDURE 


1. Check the continuity of the SPREAD control (100). 
2. If fault is not cleared, make a continuity check on 
the associated circuits. 


P. SYMPTOM: 
The reply pulses occasionally appear greater in amplitude. 


PROBABLE LOCATION OF FAULT 
Blanking amplifier circuit (tube 7B). 


PROCEDURE 
1. Replace tube 7. 
2. If the fault is not cleared, make a voltage and re- 
sistance check on the blanking-amplifier circuit. 
3. Check lobe switch and wiring. 


Q. SYMPTOMS: 
1. SENSITIVITY control set at. maximum. 
2. Excessive noise and extremely wide pulses. 


PROBABLE LOCATION OF FAULT 
Receiver output circu't. 


PROCEDURE 


1. Check the cathode circuit of the cathode-follower 
tube (12). 


60. Removal and Replacement of Cathode-ray Tube help to loosen it. When the tube has been disen- 
gaged from the socket, it should be carefully brought 
forward until the high-voltage clip lead attached to 
the side of the tube can be reached. Pull the rubber- 
covered clip off the terminal and remove the tube. 
Do this carefully to avoid unnecessary jarring of 
the tube. 


a. To remove the cathode-ray tube, loosen the 
four captive screws which hold the escutcheon, and 
at the same time push the escutcheon against the 
panel. (Spring pressure on the cathode-ray tube 
tends to push the escutcheon forward.) When the 
captive screws have been completely disengaged 


from the panel, (but not removed from the escutch- 
eon) allow the escutcheon to come forward and 
remove it. The tube extends forward enough to 
allow it to be pulled from its socket. If it 1s diffi- 
cult to get sufficient hold on the rim of the tube, a 
rocking motion of the cathode-ray tube socket will 


Caution: The high-voltage lead attached to the 
side of the cathode-ray tube carries very dangerous 
potentials when the equipment is operating. Do 
not attempt to remove or replace the cathode-ray 
tube without first removing the contro] unit from 
the rack. When handling cathode-ray tubes, pro- 
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tect eyes and hands adequately. Wear goggles and 
an overcoat to protect the chest and abdomen. 

b. To install a cathode-ray tube, first pull out the 
high-voltage clip lead until the slack is taken up, 
and insert the tube far enough to allow the connec- 
tion to be made. Snap the metal clip over the pin in 
the center of the side terminal of the cathode-ray 
tube. Rotate the tube so that this connection is at 
the bottom (nearest the chassis) and push the tube 
back to the socket. Further slight rotation of the 
tube will allow the key on the large center pin of 
the tube to engage the keyway in the socket. Push 
the tube firmly into the socket. If the tube needs 
alignment, make this adjustment as described be- 
low. Replace the escutcheon, making sure that the 
hole in the rim, which holds the light shield in place, 
is at the top. Push the escutcheon back to the panel 
and tighten the captive screws. When a new cath- 
ode-ray tube is installed, it will usually be neces- 
sary to align it so that the sweep is horizontal. With 
the escutcheon removed, loosen the four screws 
around the rim of the cathode-ray tube socket and 
thus allow the tube and socket to be rotated to- 
gether. To make the adjustment have the unit 
operating. Turn the sweep range switch to the LOK 
position and the STANDBY-OPERATE switch to 
the STANDBY position. Turn the SENSITIVITY 
control to its extreme counterclockwise position. 
Rotate the tube and socket to line up the pattern 
with the top and bottom of the panel. Turn unit 
off. Carefuly avoid further rotation of the tube, 


61. Alignment 


Note. Allow at least one minute for the equipment to 
warm up before making the following adjustments. 


a. PRELIMINARY. (1) If no image appears on the 


screen of the control unit, slowly turn the INTE.- 
SITY control clockwise until a line appears. 

(2) Adjust the FOCUS control by turning the 
control in one direction and then in the opposite 
direction until a sharply defined line is obtained. 





Figure 125. Control unit display tube pattern. 


(3) Readjust the INTENSITY control until a 
visible, but not bright, line is obtained. 
(4) Turn the sweep range switch to the 100K 


and tighten the four screws on the socket rim. Re- YD. position and adjust the 100K YD. CENT. 
place the escutcheon as described above. ~ control until the left end of the line is one-eighth of 
VT-231 vtT-107 VT-112 vVT-231 vT-231 
(6SN7GT) (6V6) (6AC7/1852) (6SN7GT) (6SN7GT) 
VT-119 VT-tl2/} VT-231 | vT-231 
(2%27879) (AC771882) (6SN7GT) (SN7GT) 


FILAMENT 
TRANSFORMER 


tae 


OSCILLOSCOPE 
POWER TRANSFORMER 


HIGH VOLTAGE 
FILTER CAPACITOR 
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SHIELO 
CATHODE RAY TUBE SCPI (15) 


VT-231 
(6SN7GT) 


Figure 126. 
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Control Unit BC-1266-A, top mew showing location of parts. 





an inch from the left edge of the visible portion of 
the screen. 


(5) Adjust the 100K YD. GAIN control until 
the right end of the line is one-eighth of an inch from 
the right edge of the visible portion of the screen. 
It may now be necessary to readjust the 100K YD. 
CENT. control. 


(6) Turn the range switch to the CALIB. posi- 
tion. A series of waves will appear on the screen. 


(7) Turn the CALIB. control in a counterclock- 
wise direction until 12 complete cycles are visible. 


(8) Turn the range switch back to the 10K YD. 
position. Follow the same procedure for adjusting 
the 1OK YD. GAIN control as was used for adjust- 
ing the 100K YD. GAIN control. 


(9) With the sweep range switch in the 10K YD. 
position, the STANDBY-OPERATE switch in the 
STANDBY position, and the SENSITIVITY con- 
trol retarded, rotate the SPREAD control to the 
right. The pattern should split (fig. 125) if the lobe 
switch is operating. 


b. Division. 
TEST position. 


(2) Turn the INTENSITY control in a clockwise 
direction until a line is plainly visible on the screen. 


(3) Plug one end of Cord CD-1105 to jack 120 
and the other end to jack 121-6 on the side of the 
control unit. For this operation the control unit is 
drawn forward a short distance and the plate cover- 
ing the jacks removed. 


(1) Turn the range switch to the 


Caution: Make sure that the control unit is not 
pulled out far enough to tip forward. 


(4) Adjust potentiometer 93 (fig. 41) until a dis- 
tinctive sharp pulse appears on each extremity of 
the baseline. 


(5) Pull out the test cable plugs. 


(6) Turn the range switch to the 100K YD. posi- 
tion. 


(7) Turn the INTENSITY control in a counter- 
clockwise direction until the line is plainly visible 
but not bright. 

(8) Adjust the VERT. CENT. control until the 
pattern is 1%4 inch above the bottom of the visible 
portion of the screen. 


I 





_ /TL39196 § 


Figure 127. Control Unit BC-1266-A, bottom view showing 
location of parts. 
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Figure 130. Control Unit BC-1266-A, synchronizing terminal board (A). 


VOLTAGE AND RESISTANCE OF SYNCHRONIZING 
TERMINAL BOARD (fig. 130). 


ig 
36 
Z 


Terminal Volts M = 1,000 Terminal Volts |Meg 


1 56 20M 27 0 100.0 M 
2 0 450.0 M 28 58 57.0 M 
3 300 21.0 M 29 200 470M 
4 0 120.0 M 30 0 22M 
5 175 85.0 M 3l 0 0 
6 155 210.0 M 32 0 120.00 M 
7 285 240M 33 210 33.0 M 
8 0 6.8 34 300 28.0 M 
9 300 210M 35 300 28.0 M 
10. 0 0 36 265 80.0 M 
11 30) 210M 37 ‘44 210M 
12 0 0 38 0 43.0M 
13 0 125.0 M 39 44 21.0 M 
14 300 210M 40 0 130.0 M 
15 0 2100 M 41 44 210M 
16 280 240M 42 135 33.0 M 
17 280 240M 43 255 80.0 M 
18 0 470.0 M 44 120 5.3M 
19 300 21.0 M 45 120 53M 
20 110 88.0 M 46 270 85.0 M 
21 300 210M 47 270 85.0 M 
22 0 Infinite 48 72 740M 
23 0 580.0 M 49 0 29 Meg 
24 290 25.0 M 50 0 " 29 Meg 
25 200 21.0 M 51 7 36M 
26 300 210M 52 7 36M 


TEST CONDITIONS 
Vollage Measurements: 
1. rae made between terminals indicated and 
cnassis, . 
2. Line voltage of 117.5 volts a-c. 


3. Voltage measurements made with a meter having a re- 
sistance of 1,000 ohms per volt. 


4. Voltages measured as follows: 
0 to 30 volts on 30-volt scale. 


30 to 50 volts on 150-volt scale. 
150 volts and over on 300-volt scale. 


Resistance Measurements: 


1. Measurements made between points indicated and 
chassis. 
2. Resistance measurements made with power turned off. © 
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Figure 131. Control Unit BC-1266-A, notch terminal board (B) 
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VOLTAGE AND RESISTANCE OF NOTCH TERMI- 
NAL BOARD (fig. 131). 





Ohms 
Terminal | Volts M = 1,000 Terminal | Volts |Meg=1,000,000 


1 160 130.0 M 30 300 210M 

2 0 Infinite 31 0 470.0 M 

3 298 22.0 M 32 290 26.0 M 

4 0 0 33 200 132.0 M 

5 0 1.0 Meg 34 0 3.0 Meg 

6 19 22M 35 0 470.0 M 

7 0 36 4 10M 

8 0 121.0 M 37 0 Infinite 

9 0 3.3 Meg 38 0 Infinite 
10 0 3.3 Meg 39 4 1.0 Meg 
11 0 3.3 Meg 40 232 Infinite 
12 6 0M 41 2 85.0 M 
13 0 800.0 M 42 232 Infinite 
14 300 210M 43 0 Infinite 
15 | 125 | 105.0M 44 6 3.0M 
16 300 210M 45 232 Infinite © 
17 0 0 46 72 75.0M 
18 300 210M 47 0 0 
19 300 210M 48 47 20.0 M 
20 0 0 49 0 3.0M 
21 4 600.0 M 50 3 920.0 M 
22 0 250.0 M 51 172 36.0 M 
23 3 88.0 M 52 9 22M 
24 285 23.0 M 53 172 370.0 M 
25 0 125.0 M 54 215 770M 
26 0 0 55 0 121.0 M 
27 300 210M 56 65 150.0 M 
28 0 Infinite 57 260 27.0M 
29 0 120.0 M 58 7 23M 


TEST CONDITIONS 
Voltage Measurements: 


1. Measurements made between terminals indicated and 
chassis. 

2. Line voltage of 117.5 volts a-c. 

3. Voltages measured as follows: 


1 to 100 volts on 100-volt scale. 
100 to 300 volts on 500-volt scale. 


Resistance Measurements: 


1. Measurements made between points indicated and 
chassis. 


2. Resistance measurements made with power turned off. 
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Figure 132. Control Unit BC-1266-A, video terminal 
board (C). 


VOLTAGE RESISTANCE OF VIDEO TERMINAL 
BOARD (fig. 132). 


Ohms 
Terminal Volts M=1,000 


82.0 
80.0 M 
470.0 M 
0 


124.0 M 
22M 


Qe OV pm OO AD = 
Boooko 


TEST CONDITIONS 
Voltage Measurements: 
1. Measurements made between terminals indicated and 
chassis. 
2. Line voltage of 117.5 volts. 
3. Voltage measurements made with a 1,000 ohm-per-volt 
voltmeter: 


1 to 100 volts on 100-volt scale. 
100 to 300 volts on 500-volt scale. 


Resistance Measurements: 
1. Measurements made between points indicated and 
chassis. 
2. Resistance measured with power turned off. 
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Section VI. 
62. General 


INDICATOR I-221-A 


a. Field maintenance for Indicator I-221-A re- 
quires only occasional adjustment of the SENSI- 
TIVITY and CENTERING controls. The signals 
present in the indicator circuits have a duration of 
several seconds. For this reason a signal cannot 
be traced through the circuits with an oscilloscope 
in the usual manner. However, an indication of the 
signal can be obtained with a voltmeter. The volt- 
meter will show when a voltage drop occurs in a 
plate circuit; this voltage drop shows that a signal 
1s passed. A steady signal is applied to the indica- 
tor circuits by continuously rotating the AZIMUTH 
dial through the eye closure with the ANTENNA 
MOTOR switch in the OFF position. 


&. The gain of the individual stages is indicated 
by the voltage variation across the plate-load re- 
sistor as the AZIMUTH dial is rotated. A list of 
the voltage variation for the reversing relay ampli- 
fier is listed below according to the plate-load re- 
sistor. 


Load Minimum | Maximum 

Stage Resistor voltage voltage 
Transformer | Terminals 0 120 ac 

101 3 and 4 
3—B 10-2 0 60 de 
5—-A 10-1 10 30 de 
6 Terminals 0 60 de 

1 and 2, 

relay 110 


a 


c. The gain indications or voltage variations of 
the impedance amplifiers are dependent upon the 
setting of the SENSITIVITY control. These volt- 
age variations, which are obtained by varying the 
SENSITIVITY control from minimum to maxi- 
mum, are listed in the chart below. The measure- 
ments were made across the plate-load resistors of 
the individual stages and are listed accordingly. 
The voltage across tube 7 should read between 10 


and 200 volts. However, this voltage will appear at 
only one position of the SENSITIVITY control. 
This measurement should be taken with the indica- 
tor unit properly aligned. 


Load Minimum | Maximum 

Stage resistor voltage voltage 
1 . 1-1 0 120 
2-B Potentiometer 1 175 
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3—-A 9 0 115 
2-A 12 0 100 
5-B 11 10 200 


63. Tube Replacement 


Tubes are often the cause of trouble; therefore, they 
should be replaced when they are suspected of caus- 
ing faulty operation. All tubes employed in the in- 
dicator, except the 100th (tube 7), are easily acces- 
sible when the unit is removed from the rack. To 
remove the 100th tube, first remove the captive 
shield and plate cap. Press down on the top of the 
tube and turn counterclockwise until it stops. Lift 
the tube from the socket and tilt the top of the 
tube toward the rear of the chassis until the socket 
clears the mounting in the floor of the chassis. 
This operation will allow the grid clip on the side 
of the tube to be removed. Lift the tube com- 
pletely out of the unit. 


64. Removal of Unit 


To remove the indicator unit from the rack, loosen 
the four captive screws on the front panel. Grasp 
the unit by the handles on the front panel and give 
a sharp pull to disengage the interconnector plug at 
the rear of the chassis. The unit is now free to 
slide from the shelf in the rack. When placing the 
unit on the workbench, do not allow it to rest on the 
back of the chassis so that damage to the acetate 
schematic diagram will not result. After removing 
the indicator from the rack, use the patch cord to 
resume normal operation, which will aid in trouble 
shooting. 
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65. Indicator Trouble-shooting Chart 





A. SYMPTOMS: 
1. Movement of the AZIMUTH dial does not rotate the antenna. 


2. No eye indication. 


PROBABLE LOCATION OF FAULT . PROCEDURE 
No supply voltage. 1. Check the supply voltage wiring back through the 
rack. 
B. SYMPTOM: 
1. Rotation of the AZIMUTH dial is not indicated by the EYE. 
PROBABLE LOCATION OF FAULT PROCEDURE 
Blown fuse in the selsyn circuit. 1. Check the fuses. 


2. Make a continuity check on the selsyn circuit. 


Note. The d-c resistance of the selsyn transformer is very 
low. For this reason, remove the selsyn cable before making a 
continuity check on the circuit. 


3. If fault is not cleared, see item below. 


Cording and connectors. 1. Check the connectors of the power cables. 
2. Check contacts of connectors on the ends of Cords 
CD-1004 and CD-1005. 
3. If fault is not cleared, see item below. 


Stage 4 or 8. 1. Replace tubes 4 and 8. 
This fault will apply only when the antenna ro- 2. If fault is not cleared, make a voltage and resistance 
tates and the eye does not close. - check on the circuits. 


3. If a fault is indicated in stage 4 and the indicator 
eye glows, the trouble is likely to be in the grid 
circuit. 





C. SYMPTOMS: 
1. Mast rotates continuously. 
2. Mast hesitates at the desired AZIMUTH. 


PROBABLE LOCATION OF FAULT PROCEDURE 
Adjustment of CENTERING control. 1. Adjust the CENTERING control as described in 
paragraph 66). 
2. If the fault 1s not cleared, see item below. 
Reversing relay amplifier (tubes 3B, 5A, and 6). 1. Replace tubes 3, 5, and 6. 
2. If fault is not cleared, make a voltage and resistance 
check on the circuit. 
3. If fault is not cleared, see item below. 


Relay 110. 1. Check the continuity of relay 110. 





D. SYMPTOMS: 
1. Eye indications are normal, and the reversing relay clicks as the AZIMUTH dial is 
rotated through the rest pcsition. 
2. Antenna mast does not move. 
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PROBABLE LOCATION OF FAULT PROCEDURE 
Adjustment of SENSITIVITY control. 1. Adjust the SENSITIVITY control as described in 
paragraph 66c. 
) 2. If fault is not cleared, see item below. 
Impedance amplifier (tubes 2B, 3A,24,5B and 7). 1. Trace the signal through the impedance amplifier 
circuit. 
2. Replace any suspected tubes. 
3. If fault is not cleared, make a voltage and resistance 
check on the defective circuit. 
4. If fault is not cleared, see item below. 
Tube 7. 1. Replace tube 7. 
2. Lf fault is not cleared, make voltage and resistance 
check on the circuit. 
3. If fault is not cleared, see item below. 
Switch on antenna tower. 1. Turn the AZIMUTH dial until the indicator eye 
opens. 
2. Throw the switch on the tower to the other position. 
3. If the tower does not rotate, return the switch to 
the original position, and see item below. 


No voltage to the antenna drive. 1. Check the voltage at the connector on the indicato1 
chassis. 
2. If no voltage is present, check relay 110, trans- 
former 104, and their associated circuits. 
3. If voltage is present, check the cording to the an- 
tenna drive motor. 





E. SYMPTOM: 
1, Antenna oscillates about the rest position. 





PROBABLE LOCATION OF FAULT PROCEDURE 
Adjustment of SENSITIVITY control. 1. Adjust the SENSITIVITY control as described in 
paragraph 66c. 

2. If fault is not cleared, see item below. 

Impedance amplifier. 1. Check for a gassy tube. 

2. Replace the tubes in the impedance amplifier, start- 
ing with tube. 7 and working back to the input 
stage. 

3. Check the operation of the unit after each replace- 
ment. 


ae a ae ee ae ee 
F. SYMPTOM: 
1. Antenna rotates more rapidly in one direction than in the other. 
os a i aI Na a 
| PROBABLE LOCATION OF FAULT PROCEDURE 
Adjustment of CENTERING control. 1. Adjust the CENTERING control as described in 
paragraph 660. 
2. If fault is not cleared, see item below. 
1. Replace tube 1. 
2. If fault is not cleared, make a voltage and resistance 
check on the circuit. 


Tube 1. 
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66. Alignment 


Improper alignment of any section of the indicator 
will render the unit inoperative. The individual 
steps necessary to align the unit are described in de- 
tail in the following subparagraphs. 

a. Eye Openine. The proper adjustment of the 
indicator eye must be obtained before attempting 
any further adjustments. This adjustment is neces- 
sary because the eye indications aid in proper ad- 
justment of the remaining stages. To adjust the 
eye, turn the AZIMUTH dial until maximum closure 
of the eye is obtained Adjust the EYE OPENING 
control until the eye just closes but does not over- 
lap. Any opening of the eye now indicates that the 


antenna is displaced from the desired position of — 


rest. 

b. CENTERING ConTROL. Rotate the azimuth dial 
until the eye closes. Turn the CENTERING con- 
trol until the reversing relay clicks and observe the 
position of the control. Rotate the control in the 
opposite direction until the relay clicks and observe 
the position of the control. Set the control halfway 
between the observed points to split the difference 
in positions at which the relay clicks. If conditions 
prevent hearing the relay click, the centering can be 
adjusted by the eye opening. To center, snap the 
ANTENNA MOTOR circuit breaker ON and turn 
the SENSITIVITY control clockwise until the indi- 
cator starts to oscillate about its rest position. Im- 
proper setting of the CENTERING control will be 
indicated by a difference in size of alternate eye 
openings. Adjust the CENTERING control to the 
point. where the alternate eye openings are equal. 
If the centering is far enough off its correct setting, 
it will cause the antenna to rotate in one direction 
only, pausing at its rest position. A rough adjust- 
ment of the CENTERING control will stop the an- 
tenna from rotating and make it oscillate. The cen- 
tering may now be adjusted to its correct position 
as described above. 

c. Sensitivity Conrrot. If the antenna oscil- 
lates, slowly turn the SENSITIVITY control coun- 
terclockwise to the point where the reversing relay 
stops clicking. If the eye does not close after rotat- 
ing the AZIMUTH dial a few degrees, turn the 
SENSITIVITY control clockwise until the antenna 
starts to oscillate. Slowly reduce the SENSITIV- 
ITY control to the point where the reversing relay 
ceases clicking. 

d. ANTENNA. The IFF antenna must point in the 
same direction as the radar antenna before the cor- 
rect AZIMUTH dial setting can be obtained. Place 
on the radar antenna an observer who looks through 
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the telescope at the IFF antenna tower. Using the 
hand crank on the tower, rotate the antenna until 
the center dipole of the IFF antenna lines up directly 
between tthe two center vertical supporting bars. 
The two antennas are now facing each other. The 
correct setting for the IFF antenna will be the back 
azimuth of its present position. Observe the azi- 
muth reading of the radar antenna. If the reading is 
less than 180°, add 180° to find the back azimuth; if 
the reading is more than 180°, subtract 180°. The 
azimuth indicator ring on the base of the tower is set 
to this reading. Loosen the long hexagonal bolt pro- 
jecting from the ring. Rotate the ring until the 
proper reading of the azimuth is obtained, and 
tighten the hexagonal bolt. 

e. AZMUTH DtaL. Snap the INDICATOR 
PANEL and ANTENNA MOTOR circuit breakers 
to the ON position. After the antenna comes to rest, 
snap the ANTENNA MOTOR eircuit breaker OFF. 
Adjust the AZIMUTH dial for minimum eye open- 
ing. Observe the azimuth reading on the indicator 
ring at the base of the tower. Set the AZIMUTH 
dial to the same reading by holding the AZIMUTH 
knob and turning the center dial knob until the azi- 
muth calibration corresponds to that of the antenna. 
Because of the possibility of error, snap on the 
ANTENNA MOTOR breaker and compare the two 
readings to see that they read the same with mini- 
mum eye opening. 


67. Removal and Replacement of Parts 


To remove a transformer, circuit breaker, relay, or 
capacitor, except those mounted on a terminal board, 
first unsolder the leads to the particular component. 
Remove the mounting screws and then remove the 
component. 


a. Remote Inpicator I-227-A. To remove the 
Remote Indicator I-227-A from the front panel, dis- 
connect plug 111 from receptacle 112 and insert plug 
111 in the dummy receptacle. (See fig. 134.) Next 
remove the four mounting screws in the corners of 
the remote indicator. (See fig. 134.) Remove the 
four mounting screws, A in figure 134, holding the 
remote indicator chassis to the indicator chassis. 
Remove the remote indicator from the front panel. 


b. Setsyn Moror. To remove the selsyn motor, 
first remove the remote indicator from the front 
panel, as described above. Next, unsolder the five 
leads to the selsyn from their their connections to 
receptacle 112, which is located on the remote indi- 
cator chassis. (See fig. 134.) Using an Allen 
wrench, loosen the setscrew on the EYE OPENING, 





DISCONNECT PLUG FROM RECEPTACLE 
112 AND PLACE IN HOLDER AS SHOWN 
BY DOTTED LINE... 







— 
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Figure 184. Indicator I-221-A, removal of Remote Indicator I-227-A. 


DIAL LIGHT, and AZIMUTH knobs. Remove the 
knobs from the shafts. Unscrew and remove the 
screw in the center of the ZERO ADJUSTMENT 
knob. Remove this knob. Unscrew and remove the 
four screws from the frame which holds the dial 
glass in place. (See fig. 135.) Remove the frame 
and the dial glass. Remove the two pilot lamp 
bracket mounting screws. (See fig. 134.) Remove 
the pilot lamp bracket from the remote indicator. 
Insert an Allen wrench through the square hole in 
the die-cast front panel of the remote indicator un- 
der the right pilot lamp. Loosen the two setscrews 
from the coupling which connects the rotating por- 
tion of the dial to the selsyn motor shaft. Remove 


the dial. Remove the five selsyn motor mounting 
screws, three in the front panel and two in the 
chassis. Remove the selsyn motor from the remote 
chassis. | 

c. Dia, Lamp Controut. To remove DIAL LAMP 
rheostat 109, unsolder the two connections to the 
rheostat. Remove the two mounting screws holding 
the selsyn motors to the remote indicator chassis. 
Remove the five screws that hold the chassis of the 
remote indicator to the die-cast front panel of the 
remote indicator to provide ample room for remov- 
ing the rheostat. Using an Allen wrench, loosen 
the setscrew in the knob and remove the knob from 
the shaft. 
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Figure 136. Indicatcr I-221-A, front panel view. 


d. Controts. All variable controls, except the 
DIAL LAMP rheostat, may be removed merely by 
unsoldering the connections to the particular control. 
Loosen the setscrew in the knob and remove the 
knob from the shaft or take out the mounting 
bracket screws and remove the bracket. Remove 


the nut from the contro! shaft and take out the | 


control. 

e. RESISTORS AND Capacitors. The resistors and 
capacitors mounted on the large terminal board are 
made accessible first by removing the terminal board 
from its mounting. Unsolder the connections to the 
terminals and remove the resistor or capacitor. The 
resistors and capacitors mounted on the small ter- 
minal board may be taken out by unsoldering the 
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connections at the terminal board without first re- 
moving the terminal board from its mounting. 

f. Pitot Lamps. To remove the large pilot lamps, 
119-1, 119-2 or 119-3, pull the metal glass jewel 
container from its socket in the front panel. Un- 
screw the lamp from its socket. To remove the 
small pilot lights from the remote indicator, press 
the sides of the socket clip together (fig. 135), and 
remove it from the bracket. Press in on the lamp 
and turn counterclockwise simultaneously until the 
lamp springs from the socket. 

g. Fuses. To replace fuse 121-1 or 121-2 push 
the head of the fuse holder in and turn it counter- 
clockwise until it releases. (See fig. 135.) The fuse 
may now be pulled from the head of the fuse holder. 
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Figure 137. Indicator [-221-A, bottom view showing location of parts. 
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HEATER NO CONNECTION 
TL34807 


Figure 138. Indicator I1-221-A, resistance chart. 
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PLATE GRID T! 4 PLATE T1 
6400 VAC NTS VAC 117.5 ¥AC 
HEATER GRID CATHODE T 2 (3) CATHODE T! 
3 -230V0C area 
WOVAC PLATE T2 HEATER 
GRID CAP 
~2350V0C GRID T2 HEATER 
HEATER HOVAC 
4.7 VAC 
eee 
PLATE T2 CATHODE T 2 


~ 160 VAC 
GRID T 2 

















—l0VDC 
HEATER PLATE T1 
18 ac 
HEATER. ATHODE T 1 
6.1 VAC + {10VDC 
a he SPStae. 
PLATE T2 CATHODE T2 PLATE T2 CATHODE T2 
~22 VOC 8V0C -23V0C 220 VAC 
160VAC 25VAC 
GRID T-2 GRID Tt GRID T2 GRID T) 
-130C - 60VDC -85 0G -68VDC 
AC 16OVAC 80 VAC 130 VAC 
HEATER PLATE T1 HEATER PLATE T1 
220 VAC -213VDC 220VAC -31VDC 
. 174 VAC 
HEATER CATHODE T1 HEATER CATHODE T 1 
214 VAC 220 VAC 214 VAC 220 VAC 


VOLTAGES TO BUSHING NO.3 OF TRANSFORMER 102 

ALL VOLTAGES MEASURED WITH A 1000 OHMS PER VOLT 
RECTIFIER TYPE AC-OC VOLTMETER. A 1.04 CONDENSER 
USED IN SERIES FOR AC MEASUREMENTS. 


VT-168-A MEASUREMENTS MADE WITH MOUNT IN REST POSITION, 
a PANEL IN PROPER ADJUSTMENT EXCEPT CENTERING 
CONTROL IN CLOCKWISE POSITION 
ae oe LINE VOLTAGE - 117.5 V.AC. 







VISVAC 
SCREEN 
WS VAC 


GRID 
-22V0C 
HEATER NO CONNECTION 

TL 34808 


Figure 139. Indicator 1-221-A, voltage chart. 
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VOLTAGE AND RESISTANCE OF INDICATOR TER- 


MINAL BOARD (fig, 140). 


Volts 
Terminal D-c A-c Ohms (M = 1,000) 
1 15 220 160 
2 0 0 1500 M 
3 0 0 0 
4 — 85 80 1200 M 
5 — 16 220 160 
6 — 10 0 750 M 
7 0 0 0 
8 — 68 130 470 M 
9 — 8 160 7500 
10 — 13 11 1750 M 
11 0 0 0 
12 0 0 0 
13 — 8 160 2600 
14 0 0 0 
15 0 220 280 M 
16 08 0 1000 M 
17 — 22 0 680 M 
18 — 16 220 220 M 
19 — 60 160 330 M 
20 — 23 25 290 M 
21 — 23 25 290 M 
22 — 15 220 890 
23 — 31 174 740 M 
24 — $l 174 740 M 
25 —230 10 2200 M 
26 0 0 220 M 
27 — 8 160 1000 M 
28 — 8 160 7500 


TEST CONDITIONS 


Voltage Measurements: 


1. 
2. 
3. 
4. 
5. 


Measurements made between points indicated and 
bushing No. 3 of transformer 102. 

Measurements made with 1,000-ohm-per-volt rectifier 
type ac-dc voltmeter; a 1.0 microfarad capacitor used 
in series for a-c measurements. 

Tower in rest position. 

Unit in proper adjustment, except CENTERING con- 
trol in maximum clockwise position. 

Line voltage of 117.5 volts alternating current. 


Resistance Measurements: 


1. 


& obo 


Measurements made between points indicated and 
bushing No. 3 of transformer 102. 


. All controls in clockwise position. 
. All circuit breakers ON. 


No power applied. 
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VOLTAGE AND.RESISTANCE OF AZIMUTH INDI- 
CATOR DIAL CONTROL TERMINAL BOARD 
(fig. 141). 


Volts 


Terminal D-c A-c Ohms (M = 1,000) 
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TEST CONDITIONS 


Voltage Measurements: 


1. Measurements made between points indicated and 
bushing No. 3 of transformer 102. 

2. Measurements made with 1,000-ohm-per-volt rectifier 
type ac-de voltmeter; a 1.0 microfarad capacitor used 
in a series for a-c measurements. 

3. Tower in rest position. 

4. Unit in proper adjustment except CENTERING con- 
trol in maximum clockwise position. 

5. Line voltage 117.5 volts alternating current. 


Resistance Measurements: 


1. Measurements made between points indicated and 
bushing No. 3 of transformer 102. 

All controls in clockwise position. 

All circuit breakers ON. 

No power applied. 


2. 
3. 
4. 
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FRONT VIEW SCHEMATIC 


; . TL34810 
Figure 141. Indicator I1-221-A, dial terminal board (H}. 
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IMPEDANCE MATCHING 
TRANSFORMER 102 







FILAMENT TRANSFORMER 105 


. 1. 
? PRI 
117.5V 
4. 2 


60 C —- 4009 


POWER TRANSFORMER 
SELSYN TRANSFORMER 103 


60 C —- 4007 60 C— 4008 





AUTO TRANSFORMER 
104 


3 2 { 


TL 34811 


SEC. 423 V. 


60C— 4011 





Figure 142. Indicator I-221-A, transformer schematics. 
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IMPEDANCE MATCHING 
TRANSFORMER 102 





FILAMENT TRANSFORMER 105 
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60 C —- 4007 60 C-— 4008 





AUTO TRANSFORMER 
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3 2 1 
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SEC. 423 V. 
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Figure 142. Indicator I-221-A, transformer schematics. 
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Legend for Indica 


Reference No. Quantity Ohms | 
1-1 to 1-4 5 1 Meg. | 
2-1 to 2-6 6 470,000 

3 1 220,000 

4 1 33,000 

5 1 | — 10,000 

6 1 50,000 

7 1 100,000 

8 1 100 

9 1 270,000 

10-1 to 10-2 2 ,000 
1l 1 2.2 Meg 

12 1 ,000 

Reference No. Quantity Capacity | 
51-1 to 51-3 3 2 MFD 

52-1to52-4, 52-6, «5 .1 MFD 

53-1 to 53-2 2 .001 MFD 

54 1 4 MFD 
55 1 5 MFD 
56 1 005 MFD 


J 





! 
{ 
( 
101 1 Transformer, Pri.-100 
102 1 Transformer, 90 V. tc 
108 1 Transformer, 220 V.; 
104 1 Transformer, 117 V 
105 1 Transformer, 6.3 V.; 
106 1 Potentiometer, 1 Meg } : 
107 1 Potentiometer, 10,000) ) “| aw 
108 1 Potentiometer 5,000 ai 
109 1 Rheostat, 75 Ohm, 3 * [2 Zi | 
110 1 Relay, SPDT; SPST; [a | oo ? 
111 1 Plug, 6~Conductor, Fe &i2 
112 1 Receptacle, 6-Cond ee at eZee 
114 1 Plug, 24-Terminal, Fe 
115 1 Selsyn Motor, 115 V., 121-2 
116 1 Circuit Breaker, 4 Am nar 
up| i | Sieut Bake tt : 
t er, 14% we ape 
119-1 to 119-3 3 Lamp, Pilot Light, 6 ¥2/-A, schematic diagram. 
Watt, 117 Volts. 
120-1 to 120-2 2 Lamp, 6.3 Volt, 150 
121-1 to 121-2 2 , % Amp............. 
122 1 Switch, D. P. D. T..... 
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Section Vil. RACK FM-79 


68. General 


a. Field maintenance of the rack will require only 
occasional replacement of pilot lamps and a check 
of the wiring. The troubles encountered within the 
rack will be treated generally in the following para- 
graphs. 

&. If the heaters and blowers operate normally 
but no power is supplied to the units, check the in- 
terlock switch in the wiring channel for mechanical 
operation and proper connections. 





14 CONDUCTOR 
CABLE 


TOWER JUNCTION 
BOX AND HOUSING 





c. If the pilot lamps do not light, check the blow- 
ers for proper operation by checking the air flow 
through the ventilator panel at the bottom of the 
rack. If the blowers are normal, the pilot lamp 1s 
probably defective. 


d. If either of the circuit breakers fails to remain 
closed, check the rack wiring for a possible short 
circuit. 

e. If power is not supplied to the units, check the 
units for firmness of mounting and the rack wiring 
for proper connections. 


TL384!I?. 


Figure 145. Rack FM-79, showing tower junction bor. 
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Figure 147. Signal Generator ]-222-A, rear view. 


Section VIII. 
69. General 


SIGNAL GENERATOR |-222-A 


It is impossible to anticipate all the circumstances 
which will cause faulty operation of the signal gen- 
erator. However, some tests may help to isolate 
the circuit that is causing the trouble. 


70. Removal of Unit 


In order to replace tubes or make repairs on the 
unit, it.is necessary to remove the unit from its case. 


To remove the unit, first unplug the a-c cord at the 


rear of the case. Close and latch the receptacle 
cover. Open the antenna rod cover and push the 
antenna rod down as far as it will go. Place the 
generator on its back with two strips of wood under 
it. Remove the screws from around the border of 
the panel and slip the unit from the case. (See fig. 
148.) 


71. Tube Replacement 


a. A defective tube is frequently the cause of 
faulty operation. After deciding which tube is most 
likely the cause of the fault, replace it with a new 


tube and adjust only those controls which are di- 
rectly associated with that tube. If the situation is 
not remedied, return the controls to their original 
position to obtain the original defective condition 
and not introduce any new faults. 


b. All the tubes in the signal generator are easily 
removed except tube 2 (9006) and tube 5 (VT-202). 
(See fig. 154.) 


(1) To remove tube 2 (9006), unscrew the heavy 
metal shield. A tube shield key for this purpose is 
mounted on the radio receiver and transmitter 
chassis. Remove the metal shield and the spring 
shield. Grasp the tube near the base and pull up- 
ward. 


Caution: This tube is very fragile. Be careful 
when removing and replacing this tube because the 
seal, where the pins leave the glass envelope, is eas- 
ily broken. 


(2) To remove tube 5 (VT-202), it is necessary to 
remove the high-low frequency oscillator assembly 
cover. Remove the four knurled thumbnuts. Grasp 
the cover by the handles and with a rocking motion 
pull the cover from the assembly. Remove the tube 
by pulling upward. 
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72. Signal Generator Trouble-shooting Chart 


A. SYMPTOMS: 


1. No tone in headset (switch in TEST position). 
2. Tone heard in CRYSTAL position. 


PROBABLE LOCATION OF FAULT 
Oscillator tube. 


Variable high-low frequency oscillator circuit. 


1. 
2. 


l. 


PROCEDURE 
Replace oscillator tube. 
If fault is not cleared, see item below. 
Make voltage and resistance check of the oscillator 
assembly. 





B. SYMPTOMS: 


1. No tone in headset (switch in CRYSTAL position). 
2. Tone heard in TEST position. 





PROBABLE LOCATION OF FAULT 
Crystal. 


~ Oscillator tube. 


Oscillator circuit. 


PROCEDURE 


. Replace with new crystal. 
. If fault is not cleared, see item below. 


Replace oscillator tube. 
If fault is not cleared, see item below. 


. Make voltage and resistance check. 





C. SYMPTOM: 


Pilot and dial lights do not burn when set is turned on. 





PROBABLE LOCATION OF FAULT 
No a-c input. 


Lamps. 


1. 
2. 
1. 


PROCEDURE 
Check voltage at source of power. Check fuse. 


If fault is not cleared, see item below. 
Check and replace if defective. 


| : 


73. Alignment 


a. Snap the signal generator ON and allow it to 
warm up for fifteen minutes before calibrating it. A 
chart, giving calibration points for both the high- 
and low-frequency bands will be found underneath 
the hinged cover on the right side of the signal gen- 
erator panel: The figures in red indicate the crystal 
check points for restoring calibration at different 
portions of the band. To restore calibration, place 
the TEST-CRYSTAL switch in the CRYSTAL po- 
sition and the L.F.-H.F. RANGE switch in the H.F. 
position; plug the headphones in the PHONES jack. 
Set the TUNING dial at the calibrated setting for 
the crystal check point (the red number) which is 
the closest to the desired frequency. If the fre- 
quency to be checked is unknown, set the calibration 
at the center of the band or 180 megacycles, as given 
by the chart. Adjust the CALIBRATE knob until 
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zero beat is obtained in the headphones. (pet 
the antenna door on top of the signal generator and 
pull out the pickup rod. Switch the TEST-CRYS- 
TAL switch to the TEST position and place the sig- 
nal generator near the short antenna on the T-col- 
nector on the transmitter. The signal generator 8 
now accurately calibrated to read frequencies within 
range of this crystal check point, and the transmitter 
frequency can now be checked. 

b. It is important that the unknown signal is a¢- 
justed to the correct monitoring level. Make this 
adjustment by rotating the audio gain control to its 
extreme clockwise position and sliding the pickup 
rod in and out of the case until a very weak signal 
is obtained. 

Note. Because the detector is untuned, the repetition rate 
will be heard when monitoring a pulse-modulated signal, a0 


an audio note will be heard when monitoring a sine-wave 
modulated signal. 








TL35639) 


Figure 148. Signal Generator 1-222-A, removed from case. 


74. Removal of Subassemblies 


The unit is composed of four subassemblies: power 
supply, attenuator, detector-amplifier, and high-low 
frequency oscillator. (See fig. 147.) 


a. To remove the attenuator assembly, remove the 
two screws from the attenuator assembly and slip 
the cover from the case. Unsolder the wire coming 
from the metal tubing at the terminal on control 15. 


Unscrew the hex. nut at the end of the metal tubing. - 


Remove the protective cap on the receptacle marked 
R.F. OUTPUT. With a No. 8 Allen wrench, loosen 
the setserew on each of the two knobs just below 
MICROVOLTS on the front panel. (See fig. 148.) 
Remove the two knobs from the shafts. Remove 
the four mounting screws; then take the assembly 
from the panel. 


b. To remove the detector-amplifier assembly, re- 
move the eight detector-amplifier cover mounting 
screws and slip the cover from the case. Disconnect 
the rubber-covered cable, provided with an Am- 


phenol fitting, from the detector-amplifier case. Re- 
move the four knurled thumbnuts from the high- 
low frequency oscillator assembly and remove the 
cover from the case. Unsolder the terminal of 
capacitor 59-2 from the white-blue tracer wire. Un- 
solder the wire between jack 107 and spark plate 
53-8. (See fig. 149.) Remove the screw which 
fastens the braided ground strap to the detector- 
amplifier case. Remove the protective cap from the 
receptacle marked INPUT. With a No. 8 Allen 
wrench, loosen the setscrew on the TEST-CRYSTAL 
and AUDIO GAIN control knobs and remove them. 
Remove the five mounting screws; then take the 
case from the panel. 


Caution: Be sure that the white-blue tracer wire 
slips thypugh the hole in the high-low frequency 
oscillator case as the detector-amplifier is removed 
from the panel. 


c. To remove the high-low frequency oscillator 
assembly, turn the unit over so that it rests on the 
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Figure 149. Signal Generator [-222-A, detector-amplifier cover removed. 


handles. Remove the four knurled thumbnuts from 
the cover of the high-low frequency oscillator as- 
sembly. Unsolder the white-blue tracer wire at the 
terminal of capacitor 59-2. Unsolder the white and 
black rubber-covered conductor and the shielded 
braid of the rubber-covered cable. Unsolder the 
white-black tracer wire from terminal 7 of trans- 
former 104. Remove the clamp holding the black 
rubber-covered cable to the power supply chassis. 
(See fig. 150.) Turn the unit up so that it is resting 
on the power supply chassis. Remove the cover 
from the attenuator assembly case. Unsolder the 
wire, encased in the metal tube, at the terminal on 
control 15. Remiove the nut and washer from the 
tubing. Using a No. 8 Allen wrench, loosen the 
knobs and remove them. 

Caution: The tuning knob is provided with two 
setscrews. Be sure that both of these screws are 
loosened before removing this knob from the shaft. 
Remove the high-low frequency oscillator assembly 
from the panel. Be sure that the rubber-covered 
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cable and the white-black tracer wire follow through 
the hole in the side of the power supply chassis as 
the assembly is removed. 

Note. When disassembly of the signal generator is neces- 


sary, the lubrication point should be checked against infor- 
mation supplied in TM 11-1431. 


75. Replacement of Circuit Elements 


The fuse and pilot lamp may be replaced without 
removing the unit from the case. In order to replace 
the other elements, it is necessary to remove the unit 
from the case. 

a. To replace fuse 113, turn the bakelite button 
marked “Operating” counterclockwise. (See fig. 
148.) Remove the fuse holder and fuse. Replace 
the fuse in reverse order. 

b. To replace the pilot lamp, unscrew the metal 
collar. Remove the collar and glass jewel. Remove 


the lamp by pressing in and turning counterclock- 


wice, simultaneously, until the lamp is released from 







the socket. Replace in reverse order. 
MAL Li 
Y 
TL 35641 
BB 


Figure 160. Signal Generator I-222-A, bottom view. — 
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Figure 151. Signal Generator 


c. To replace the dial lamp, it is necessary to re- 
move the detector-amplifier assembly. Remove the 
detector-amplifier assembly as described in para- 
graph 74b. Press in on the lamp while turning 
counterclockwise until the lamp is released from the 
socket. 

d. To replace air-trimmer capacitor 61, remove 
the detector-amplifier cover. Unsolder the connec- 
tions to the capacitor. Remove the two small screws 
located between tubes No. 1 and No. 2 and remove 
the capacitor. (See fig. 149.) Replace in reverse 
order. 

e. To replace variable capacitor 63, remove the 
high-low frequency oscillator assembly from the 
panel, as described in paragraph 74c. Remove the 
four dial mechanism mounting screws. With a No. 
8 Allen wrench, remove the two setscrews, which 
connect the dial shaft with the capacitor rotor shaft, 
at the dial shaft universal joint. Remove the dial 
mechanism from the high-low frequency-oscillator 
assembly mounting plate. Remove tube 5. Un- 
solder the wire, encased in the metal tubing, at the 
terminal of resistor 16. (See fig. 151.) Unsolder 
the wire connected to the terminal of capacitor 62. 
(See fig. 151.) Remove the three capacitor-support 
mounting screws and the clamp which holds the 
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TL 35642 


[-222-A, rear view of dial panel. 


rubber-covered cable in place. Remove the capaci- 
tor-support assembly mounting plate. Unsolder the 
connection to the stator of capacitor 63. Remove 
the three capacitor mounting screws which fasten 
the capacitor to the capacitor-support mounting 
plate. Remove the capacitor. Replace in reverse 
order. 

f. To replace I-f band coil 101 or h-f band coil 
100, remove the high-low frequency oscillator as- 
sembly as described in paragraph 74. Remove the 
six bearing-plate mounting screws. Remove the 
bearing plate and the coil turret. (See fig. 151.) 
Remove the eight screws that mount the end of the 
coil turret to the turret housing. (See fig. 152.) Re- 
move the screw which holds the other end of the 
bakelite strip, on which the coil is mounted, to the 
turret housing. (See fig. 153.) Remove the coil 
assembly. Assemble in reverse order. 

g. To remove tank coil 115, remove the cover of 
the detector-amplifier assembly. (See fig. 149.) 
Remove the screw which fastens the coil to the case. 
Unsolder the wire at the coil terminal. Remove the 
coil. Assemble in reverse order. 

h. To replace switch 106, remove the detector- 
amplifier assembly, as described in paragraph 74). 
Remove the nut and washer which fastens the 
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Figure 152. Signal Generator I-222-A, high-low frequency oscillator.. 


switch to the case. Unsolder the wires connected  ! 
to the switch terminals and remove the switch. As- 
semble in reverse order. 


1. To remove the antenna-support assembly, re- 
move the detector-amplified assembly from the 
panel, as described in paragraph 74b. Remove the 
three antenna-support mounting screws. Unsolder 
the wires at the terminals. Remove the support 
from the case. Assemble in reverse order. 


j. To replace switch 105-A and B (fig. 147), re- 
move the attenuator assembly case from the front 
panel, as described in paragraph 74a. Remove the 
two screws on the side of the case. Lift the attenu- 
ator assembly from the case. Remove the two 
screws that hold the switch support plate to the 
mounting plate. Remove the nut and washer from 
the switch shaft. Unsolder the wires and remove 
the switch. Assemble in reverse order. 


TL 35644 


Figure 163. Signal Generator I-222-A, coil turret assembly. 
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Figure 154. Signal Generator 1-222-A, rear view showing location of parts. 
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Figure 157. Signal Generator [-222-A, detector and audio- 
amplifier terminal board, 
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VOLTAGE AND RESISTANCE CHART OF DETEC- 
TOR AND AUDIO-AMPLIFIER TERMINAL BOARD 





(fig. 157). 
Ohms 
Terminal Volts (M=1.009) 
| 0 220 M 
2 0 220 M 
3 0.6 220 
4 53 350 M 
5 | 1C0 | 88 M 
6 0 | Infinite 
7 | 0 220 M 
8 12 470 
9 50. 350 M 
19 100 88 M 
11 0 Infinite 
12 | 0 250 M 
13 0 0 
14 | 0 0 
15 247 20 M 
16 | 25) 20 M 
17 n 220 M 
18 0 0 
19 n 0 
20 | 250 20 M 
21 . 25% 20 M 
22 | 0 Infinite 


TEST CONDITIONS 
1, All measurements made between points indicated and 
ground. 


2. Voltave measurements made with voltmeter having re- 
sistance of 530 ohms per volt. 


3. RANGE switch in either l-f or h-f position. 

4. TEST-CRYSTAL switeh in TEST position. 

5. R-f attenuator controls in extreme counterclockwise po=i- 
tion. 

6. Head phones not plugged in. 

7. AUDIO GAIN control in extreme clockwise pcsition. 
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Figure 158. Signal Generator [-222-A, vartable-frequency- 
oscillator terminal board. 


VOLTAGE AND RESISTANCE CHART OF VARI- 
ABLE-FREQUENCY-OSCILLATOR TERMINAL 
BOARD (fig. 158). 


Ohms 
Terminal Volts (M=1.000) 
1 6 0 
2 0 0 
3 229 222 NM 
4 250 20 M 
3 0 0 
6 0 110 











VOLTAGE AND RESISTANCE CHART OF DETEC- 
TOR TERMINAL BOARD pe ae 159). 
Ohm 
Terminal Volt (M=1.000) 
1 75 42 M 
2 250 20 M 
TL34825 


Figure 169. Signal Generator 1-222-A, detector terminal 
board. 


VOLTAGE AND RESISTANCE CHART OF POWER- 


Q@ SUPPLY TERMINAL BOARD (fig. 160). 
Ohms 
Terminal Volts (M=1.000) 
1 320 22 M 
9 0 0 
3 230 20 M 
4 250 20 M 


TEST CONDITIONS 

1. All measurements made between points indicated and 
ground. 
Voltage measurements made with voltmeter having re- 
sistance of 500 ohms per volt. 

RANGE ewitch in either 1-f or h-f position. 

TEST-CRYSTAL switch in TEST position. 

R-f attenuator controls in extreme counterclockwise posi- 


«) ® ~ tion, 


~ 


om oo 





TL34826 6. Headphones not plugged in. a 
7. AUDIO GAIN control in extreme clockwise position. 


Figure 160. Signal Generator 1-222-A, power-supply ter- 
minal board. 
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Reference No. 


1 
2-1 to 2-3 
3 


4 

5-1 es 
7-1 to 7-2 
8-1 oie 


10 
11-1 to 11-2 
12 
13-1 to 13-2 
14 


15 

16 

17 
18-1 to 18-2 

19 

20 





Reference No. 
50 

51-1 to 51-3 
52 


53-1 to 53-8 
54-1 to 54-5 
55-1 to 55-2 

56 

57 
58-1 to 58-2 
59-1 to 59-2 

60A 

60B 

60C 

61 

62 

63 

64 

66 





| Quantity 
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Capacitnpwn 


\ND 


30 MN 
100 M2 


05 ME 
40 MM-3r 
10 MN 


2.5 M 

2.5 Mi Lse-2 

5.0 MET 
Variable A “---- 
Variable 
Variable A 





Reference No. | Quantity | 


100 
101 


102-1 to 102-4 


103A, 103B 
104 

105A, 105B 
106 


107 
108-1 to 108-2 
109 


110 
111 
112 


113 
114-1 to 114-2 
115 


116 
117 
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CHAPTER 3 


ASSEMBLY AND DISASSEMBLY OF TOWER TR-24-A 








HiT s4633° 
F ae 163. Tower TR-84-A. 
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76. General 


a. Tower TR-24-A is a mast supported by a 
tripod. The tower supports Antenna AN-154—A 
together with the cabling and lobe-switching as- 
sembly associated with the antenna. The tower also 
has a drive motor and gearecase assembly which is 
used for rotating the antenna. The main assemblics 
are broken down into subassemblies, and the re- 
moval and replacement of the individual parts are 
described in detail in the following paragraphs. 

b. Gearcase assembly 125X-E (fig. 164), is com- 
posed of the following subassemblies: 

(1) Top gearcase (fig. 164 Al). 

(2) Motor and worm gear unit (fig. 164 A2). 

(3) Selsyn box (fig. 164 A3). 

(4) Intermediate housing (fig. 164 A4). 


Caution: When removing subassemblies, uncouple 
power cable. When replacing subassemblies, coat 
with “Tite Seal’ all outside surfaces which bolt to- 
gether and the gaskets. Coat gaskets on one side 
only and be careful not to damage them. 

77. Top Gearcase (fig. 164) 

To remove or replace top gearcase, take out the ten 
34-inch mounting screws, 125X-1070 on top periph- 
ery of gearcase and lift off by carrying handles. 
When replacing, be careful not to deface or damage 


gears. 


(A2)MOTOR & WORM (A4) INTERMEDIATE 


GEAR UNIT 





a, Sup Rinc Jack Castes. The slip ring jack 
cables 125N-576 (fig. 165) are the six small cable 
used as intermediate connectors between the slip 
rings and the spring plunger contacts of the termi- 
nal plug at the bottom of the flexible coaxial line. 
To remove the slip ring jack cables, remove the 
small screws 125X-475 in bakelite ccre of beveled 
selsyn driving gear. Work the cables slightly up- 
ward until the buttons, fastened to the tops of the 
jacks, are pushed out of the large top bakelite bush- 
ing 125\-—368 far enough to be grasped and pulled 
out, carrying with them the cables and jacks. If 
only a single cable is to be removed, it may be done 
without removing the top gearcase from the tower. 
Merely remove handhole cover located on the side 
of the intermediate housing and take out the cable 
by using a small pair of phers and screwdriver. To 
make up a new cable assembly from spare cable 
stock, cut 714 inches of wire, strip back armor, and 
bare wires; then solder ends in place. (See fig. 166.) 


b. SetsyN Gear. To remove or replace selsyn 
gear 125\-99 and driving flange 125X-95 (fig. 165). 
remove the slip ring Jack cables, as described above. 
Remove the three 44-inch mounting screws 125X- 


1060 from underneath the face of the flange. The 
-gear is pressed, keyed, and setscrewed to the bake- 


lite hub 125X-60 whieh is attached to the flange in 





(A)GEAR CASE ASSEMBLY 
I25X-E 
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Figure 164. Tower TR-24-A, gearcasc assembly 125.X-E. 
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Figure 165. Tower TR-24-A, top gearcase. 


the same manner. To remove the gear, loosen set- 
screw and carefully drive or press off. When re- 
placing, drive or press on carefully to 13/16-inch 
dimension. (See fig. 165.) 

c. Spur Gear. (1) To remove or replace spur 
gear 125X—49 and hinged mast flange 125X-39 (fig. 
165), take out the selsyn gear and driving flange as 
described above. Next, remove aximuth-dial indica- 
tor or pointer. Also remove the bakelite bushing 
125\—368 to prevent damaging it. When removing, 
It Is necessary to disassemble and pull out interlock- 
ing or detecting pin 125N-662. Start the gear off its 
flange hub by using two of the top gearcase 34-inch 
fastening screws 125X-1070 as jacks. (See fig. 
165.) Be careful to turn both screws at the same 
time so as not to cramp. After the gear is started 
off about %-inch, drive out the central hub over 
which it is pressed by using a wodden plug to strike 
against so as not to damage the flange hub. The 
gear can then be pulled out of the inner ball-bearing 
race. 


(2) To replace the spur gear, turn hinged flange 
upside down and drop the gearcase over it, with 
ball bearing and oil seals in place. Be careful not 
to damage oil seals. Rub a film of grease around 
inner face of oil seals and keep seals free from dirt. 
Drive gear over hub of flange, and be careful to line 
it up with the inner race of oil seal and ball bearing. 


d, AZIMUTH Banp. To remove or replace azimuth 
band 125X-298 (fig. 165) take out the spur gear 
and hinge mast flange as described above. Remove 
the seal retaining clip which holds the seal through 
which interlock pin 125X-662 protrudes. Loosen 
the azimuth-band adjusting lock and raise the ring 
to get at the two setscrews in collar 125X-159 
located under the band. Loosen the setscrews in 
the collar and remove the collar and band. When 
replacing the collar, be sure it is located to 1.6-ineh 
dimension as shown In figure 165. 

e. BALL BEARING AND OIL SEALS. (1) To remove 
or replace ball bearing 125X-3 and oil seals 125X- 
47 and 125\-38 (fig. 165), take out the azimuth 
band as described above. Next, remove flange 
retaincr 125X-113, carrying with it the top double- 
oi] seals 125X-47. The ball bearing may then be 
lifted out and the bottom oil seal driven out. 


(2) When replacing the ball bearing and the oil 
seal, coat the flange retainer with ‘Tite Seal.’ Be 
sure to keep all parts clean and free from dirt. Coat 
the inner race of oil seals with a film of grease. Oil 
seals are very easily damaged; be careful not to 
damage or deform them when pressing them in or 
out. Be careful not to scratch or deface the surfaces 
with which the oil seals come in contact on gear case 
assembly 125X—E, because the tightness of the seal 
depends on good contact with the casing as well as 
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Figure 166. Tower TR-24-A, shp-ring jack cable. 
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with the flexible sealing member itself. (See fig. 
165.) If oil seals are carelessly applied or damaged, 
dirt and moisture will enter the gearcase; the lubri- 
cant will leak out and cause serious damage to the 
parts. Handle oil seals carefully. To insure a leak- 
proof seal, oil seals must be installed so that the side 
with the serrated spring is next to the ball bearing. 
Be sure that the ball bearings are filled with grease 
and are kept free from dirt or grit. 


78. Motor and Worm-gear Unit (fig. 164) 


To remove or replace motor and the worm-gear 
unit subassembly (figs. 164 and 167), take off the 
cover of the terminal box on side of motor; discon- 
nect the three wires from the terminals; unscrew 
the union; and disconnect the flexible condulet. 
Remove four $g-inch mounting screws 125X-1069 
from the 414-inch flange which is attached under- 
neath the face of the flange of the intermediate 
housing. Then remove motor and worm unit from 
the top of the gearcase. When replacing the motor 
and worm-gear unit, be sure the motor wires code- 


125xX7 
125X-153 


125 X-1067 
125X-79 
125X55 
125X-1068 


125X516 


—_—— — —— = 





Figure 167. 


c- 


Renae ig 


marked T-1, T-2, and T-3 are connected to ter- 
minals marked correspondingly. When bolting the 
assembled unit to the top gearcase (fig. 164), spur 
gears must be properly meshed. Tighten the four 
mounting screws lightly; tap the unit to adjust the 
mesh until there is a slight backlash of not over 14° 
on the azimuth band; then turn the screws down 
tight. 


a. Moror ann DrivinG Coup.Linc. (1) To remove 
or replace motor 125X-516 and motor driving coup- 
ling 125X-55 (fig. 167), take out the four 34-inch 
mounting screws 125X—1068 in the flange to which 
motor is bolted, and remove the motor. If the motor 
and worm gear-unit has not been removed from the 
tower, it will be necessary first to disconnect the 
wiring before detaching the motor. 

(2) To remove motor coupling 125X-55, loosen 
the setscrew in the hub and drive or press off care- 
fully. If it is desired to remove the other half of 
the coupling attached to the worm shaft, take out 
the worm shaft. 


(3) When replacing the motor coupling, be sure 
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Tower TR-24-A, motor and worm-gear unit. 
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it is driven on to the 1 29/32-inch dimension shown 
in figure 167. Then tighten the setscrew in the hub 
coupling. 

(4) To replace the motor, coat the flange to which 
it is bolted with “Tite Seal” and then bolt the motor 
securely to the flange with four %-inch mounting 
screws 125X-—1068 and reconnect the wiring. 

b. WorM AND SuHart. (1) To remove worm and 
shaft 125X-72 and coupling 125X-55 (fig. 167), 
take out the motor and worm-gear unit and the 
motor and coupling as described above. Unscrew the 
eap which covers the end of worm shaft to which 
the hand crank is attached and drive out the cross 
pin which engages the hand crank. Remove the 
retaining nut; then detach ee cover 125X— 
77:~by faking out the four 44-inch slotted head- 
screws 125X—1057 with a screwdriver. Tap the cover 
lightly to loosen up the “Tite Seal” between the 
adhering surfaces. Remove the small retaining col- 
lar 125X-163 around the shaft which retains the ball 
bearing so that the outside oil seal will come off when 
the retaining cover is removed. Take off the four 
¥2-inch mounting screws 125\-1067 on the inside 
periphery of the motor support or flange 125X-153. 
Carefully drive off this support. The worm and 
shaft, coupling, oil seal, and ball bearing will come 
off at the same time. Next, loosen the setscrew in 
the coupling hub. The plug in the bottom of motor 
support 125X-153 is removed to provide a hole 
through which the setscrew wrench can be inserted. 


‘ ae a 
» “ ay 

he iy. s> se Pass Ms a 

3 ~- ay A : - 

vs 74 ye ‘om Re £ bs % 
a es pins ghen re 

’ ee * a SS; bane as ns : 

ra, ’ ‘\ ss 
: eS - EAs ri a ae Ne: a* +) fs . Saat 
» es a 


~ ps? 
P<) + OA 1, 

x ve Sot % ee 
* %., . 7 ; us a > ‘ 


Figure 168. 
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Drive the worm shaft from the coupling (fig. 168) 
by using the 14-inch diameter bronze drift pin sup- 
plied with tool kit. When the shaft is driven from the 
coupling, it will carry the ball bearing with it. The 
oil seal in the motor support will probably be 
damaged, and therefore it is essential that a new one 
be installed each time the shaft is removed. 

(2) To reassemble worm and shaft, fit coup- 
ling to worm shaft and then remove it together 
with key. Fit ball bearing 125X-7 on coupling end 
of the shaft. Drive its inner race against shoulder 
of shaft. Fit the other ball bearing, which 1s a 
duplicate, on the other end of the shaft; it should 
not fit too snugly. Remove the bearing from the 
shaft, fit retaining collar 125X-163 to shaft and 
remove it from shaft. Next insert the worm shaft 
into its housing 125X-176 and install the other ball 
bearing 125X-7 over the shaft and into the housing 
against the locating collar 125X-78. Place the re- 
taining collar 125X-163 with flanged end against 
inner race of the ball bearing, and put the retaining 
cover 125X-77 with oil seal in place so that the side 
of the seal with the serrated spring is next to the ball 
bearing. Be sure to coat the joint surface of the 
retaining cover with “Tite Seal” and to tighten the 
mounting screws. Place the lockwasher on the shaft 
and tighten the retaining nut on the end of the 
shaft. Drive the hand-crank pin into the shaft. 
Place a new oil seal, keeping the serrated spring side 
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Tower TR-25-A, removal of worm shafl. 
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of the seal next to the ball bearing on the motor sup- 
port 125X-153 surface. Coat the surfaces with 
“Tite Seal” and bolt it- to the housing. Place the 
coupling key on the shaft inside the motor support. 
Drive the coupling on to the 2 7/32-inch dimension 
as shown in figure 167. Tighten the setscrew, and 
screw in the plug to close setscrew wrench hole. 

Caution: Do not loosen serews which hold locat- 
ing collar 125X-78 or try to remove collar. This 
collar provides correct end-wise location of worm 
shaft without excessive end-play or backlash which 
would produce inaccurate tower performance. Be 
sure couplings are driven on to dimensions as shown 
in figure 167; otherwise, when motor is bolted on, 
the coupling faces may jam together and put exces- 
sive end pressure on motor and worm shafts. 

c, ADJUSTMENT OF GEAR MESH OF WORM 125X-72 
AND WorRM WHEEL 125X-51 (fig. 169). (1) Remove 
the motor and worm-gear unit as described above. 
Adjustment must be made if gears are worn, if new 
gears are installed, or if gears have been taken out. 
The worm wheel, shaft, and spur gear, together with 


l25xX-7e2 
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Tower TR-24-A, worm-gear vertical: shaft mechanism. 


their ball bearings and oil seals, are supported as a 
unit by eccentric sleeve 125X-145. By rotating this 
sleeve, the meshing of the worm wheel with the 
worm is adjusted. To adjust, first remove cap 
125X—694 and loosen friction adjusting screw 125X— 
699 so that there is no pressure from the friction 
spring against the worm wheel shaft. Next, loosen 
eccentric sleeve setscrew (fig. 169) in the housing 
hub 125X-176. Rotate the sleeve until gears mesh 
together with very little blacklash and still run per- 
fectly free. Counterclockwise rotation tightens gear 
mesh. 

(2) Excessive backlash makes the tower inac- 
curate. Meshing that is too tight makes the tower 
turn hard and perform erratically. When adjusting, 
test the proper gear mesh all the way around the 
worm wheel by turning the worm wheel until the 
tower has made one complete revolution. Tighten 
locking setscrews when adjustment is completed. 

d. WorM WHEEL, VERTICAL SHAFT, AND SPUR 
Gear. (1) Never try to remove the wheel without 
first removing the worm and shaft as described 
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above. To remove worm wheel 125X-51, vertical 
shaft 125X—74, and spur gear 125X-—73 (fig. 169) 
first remove the round cover plate 125X—-115. 

Caution: Friction plug 125X-692 probably will 
stick to the flange 125X-690 therefore it must be 
picked out immediately or it will get lost in the 
grease. Remove grease; then take out the friction 
flange 125X—690 and retaining washer 125X-206. 
Loosen setscrews in hub of bronze worm wheel 
125X-—51; then loosen eccentric sleeve setscrew 
125X-1035. (See fig. 169.) Carefully drive the 
shaft from the worm wheel, carrying the eccentric 
bushing along with it. Use 14-inch x 6-inch bronze 
drift pin supplied with tool kit to drive the shaft out. 
To remove spur gear 125X-73 drive the shaft 
through the gear. 

(2) Parts that are replaced should be fitted before 
reassembly. Replace the ball bearing 125X-7 and 
oil seal 125X-120. Place the spur gear 125X—73 on 
shaft 125X-74 and push the shaft through ball 
bearings and oil seal in the eccentric sleeve. Put 
worm gear key in shaft and insert eccentric sleeve in 
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housing *125X-176. Carefully drive or press bronze 
worm gear on shaft and tighten setscrew. Replace 
retaining washer 125X-206 and friction flange 
125X-690, and tighten all setscrews securely. 

(3) If worm and shaft have been removed, re- 
place as described above. Pack gear housing with 
lubricating grease; make sure it is pressed into all 
pockets and areas. Replace the circular cover 
125X-115, being. sure that friction plug and spring 
are first properly assembled and the sealing gasket 
is properly placed. Do not withdraw the cover after 
friction plug has made contact with grease because 
the plug will stick to the grease, pull out of its 
holder, and probably get lost in the grease. 

(4) The spring loaded friction plug 125X-692 
engages the worm gear friction flange 125X-690. 
and its contact pressure and resulting friction are 
adjustable by means of the worm-gear brake screw 
125X-699 (fig. 169) which projects through the 
cover plate 125X-115. This screw is inclosed by an 
oil-tight retaining cap 125X-694. To adjust the 
worm gear brake screw, remove the oil-tight retain- 
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Figure 171. Tower TR-24-A, schematic diagram and legend of drive unit. 


‘ng cap and loosen the locknut; then slowly turn 
the adjusting screw until the plug contacts the 
flange. Turn the adjustment plug three complete 
turns in from this point. Tighten locknut and re- 
place the oil-retaining cap. This is an average ad- 
justment. In setting for cold climate conditions in 
cases where the inherent friction of the tower is 
great, it may be necessary to break off this screw. 
On towers where excessive hunting persists, it is 
necessary to turn the adjustment screw to increase 
friction. Do not apply any more friction than 
necessary, because too stiff a tower may leave ex- 
cessive voltage on the motor when it comes to rest. 


79. Selsyn Box 


Caution: All wires and term‘nals are marked or 
coded with letters or numbers. In making connec- 


tions be sure terminal markings correspond. If 
markings are not readable, consult figure 171. 

a, SELSYN Box SuBASSEMBLY (fig. 170). (1) To 
remove selsyn box subassembly (figs. 165 and 170), 
remove solid coaxial line (fig. 175) and disconnect 
power cable. Disconnect wiring and flexible condu- 
let at the motor, leaving wiring and condulet at- 
tached to selsyn box. Remove the six 5/16-inch 
fastening screws which bolt selsyn box to under- 
neath face of intermediate housing, and lower the 
selsyn box. When lowering this box, be sure to keep 
it on a horizontol plane to prevent damage to the 
slip ring unit. 

(2) To replace this box, remove inspection cover 
on side of intermediate hous'ng. Check fits to insure 
that six prongs in top of slip ring unit properly 
engage their respective jacks. Lift the selsyn box up 
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to the intermediate housing, making sure that the 
dowels are matched with their respective holes. 
Bolt the two units together before replacing the in- 
spection cover plate. Check to see that there is no 
backlash between selsyn gears. 

Nolte. When removing motor and worm-gear unit and the 
selsyn box, turn the gear case assembly upside down for the 
sake of convenience. These units may, however, be removed 
without detaching the gearcase assembly from the tower. 

Caution: Whenever the top gear case or the selsyn 
box is removed, the two selsyn gears are thrown out 
of mesh and the correct orientation of the tower 
with respect to the indicator azimuth dial is de- 
stroyed. Therefore, after reassembling the selsyn 
box, orientation must be re-established. Orientation 
is accomplished as follows: Apply power to the 
tower and allow the tower to come to rest. Read 

‘the azimuth of the tower on the azimuth band. Slip 
the indicator azimuth dial to the same reading and 
lock the dial in position. If, however, the tower 
azimuth dial was moved while the gear case and the 
selsyn box were removed, it is then necessary to 
reorient the whole tower in the same manner as when 
originally setting it up. Also, this latter procedure 
must be followed if the supporting legs of the tower 
have been moved from their original setting. 

b. Sure Ring AssEMBLy. (1) To remove or re- 
place slip ring assembly 125X-524, disconnect the 
six-wire harness from terminal strip 125X-94. Re- 
move the three 14-inch screws which fasten the 
supporting bearing to the bottom of the selsyn box. 
The shp ring assembly can then be lifted off, to- 
gether with the six-wire harness, brush assembly, 
and supporting bearing. 

(2) To take off the slip rings, first remove 
brushes, then loosen setscrews and take off collar in 
recess under supporting bearing. The slip. ring 1s 
made up of six independent rings mounted on 2 
ecntral sleeve and fastened together with the three 
long flathead screws. To remove these rings, remove 
the flathead screws. In reassembling, be sure to start 
with the ring having the long jack pin and place it 
at the bottom. To remove or replace slip ring 
brushes 125X-139 (fig. 170), take off the slip ring 
assembly as described above. Unhook brush springs 
and detach the bronze ribbon, which carries two 
earbon brush shoes, from its brass binding screw. 
In replacing the ribbons, the bottom three brush 
ribbons must be applied on the side opposite the 14- 
ineh-thick bakelite baffle or shield so that the carbon 
shoes will not interfere with the baffle. It is best to 
place the top three brush ribbons on the side opposite 
the bottom three so as to balance the reaction of the 
brush spring pressure in the slip ring assembly. 
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c. SELSYN TRANSMITTER. (1) To remove selsyn 
transmitter 125X-517, (see fig. 170), disconnect 
the five selsyn lead wires from terminal strip 125X- 
94. There are four nuts which clamp the two flanges 
of the selsyn together. Remove the two larger nuts 
125X-88. Take out the cotter pin from top of spring 
stud projecting through lower selsyn flange and lift 
the selsyn out. 

(2) To remove and adjust selsyn gear 125\-447. 
remove circular wiring diagram. Take out the sup- 
porting disk. Unscrew the retaining nut and care. 
fully pry off the gear. Do not lose the small key. Be 
careful not to move or unscrew the swiveled screws 
which support the selsyn because this will disturb 
the proper meshing of the gears. 

(3) Proper height of the selsyn can be obtained 
by adjusting the supporting swivel screws and spring 
stud. The distance from underneath face of selsyn 
gear to finished top of selsyn box must be 2 9/16 
inches. The selsyn must not be tipped at an angle. 
When the selsyn gear is meshed with its driving 
gear at the base of the mast, there must be no back- 
lash. To mesh gears closer, unscrew supporting 
spring and stud, which allow the selsyn to pivot on 
the two swivel screws. 

(4) The gear mesh must be checked and ad- 
justed when mounting the completely assembled 
selsyn box on the tower. Check by means of the 
hand hole on the side of intermediate housing to sec 
if there is backlash, drop the selsyn box, and adjust 
the gears. 

d. PowER CaBLE ORDNANCE RECEPTACLE. (1) To 
remove or replace power cable ordnance receptacle 
125X-138 (fig. 172), disconnect outside wires from 
terminal strip 125\-94; then remove the four 3/16- 
inch screws from the rim of the receptacle on the 
outside of the selsyn box. Terminal ‘strip 125-94 
can be removed with cable receptacle by disconnect- 
ing inside row of wires. When replacing this recep- 
tacle, make certain that the marked wires are con- 
nected to the terminals marked correspondingly. 

(2) In assembling ordnance receptacle 125X-138, 
determine if the terminals have been attached to the 
wires. Insert ends of wires through the proper pin 
hole in bakelite disk A-41134. (See figure 171, for 
pin numbers corresponding to lettered terminals.) 
When inserting wires in this disk, have the raised 
part numbered A-41134 toward the terminals. (See 
fig. 172.) Solder pins to these wires and assemble 
into the disk. Place one pin in each of the holes num- 
bered 15, 16, 17, 18, and 19 of bakelite disk A-46599 
so that points of the pins project through the side 
having the pin numbers. With semicircular keyways 
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Figure 172. 


in line, assemble disk A-46599 with five loose pins 
onto the pins in disk A-41134. Enter terminal ends 
of wire through receptacle housing from the 


threaded end. With keyways in line, assemble bake- 
lite disks with pins into the housing until the disks 
seat against the shoulder in the bottom of the hous- 
ing. Snap the bronze split ring into small groove V 
(fig. 173) directly over the bakelite disk. Assemble 
soft rubber sealing disk A—46598 over pins. Make 
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Tower TR-25-A, power cable and ordnance receptacle disassembled. 


sure that pin numbers match those in disk, and press 
sealing disk into position so that it snaps exactly 
into large groove Y (fig. 173) directly above the 
bronze snap ring. Reconnect the wires to terminal 
strip 125X—94 and jumper wire from AK to L. (See 
fig. 171.) 

e. Power SwitcH. To remove or replace switch 
125X-513 (fig. 170), disconnect the two wires at 
terminal strip 125X-94. Take out the switch mount- 


i25X-138 





TL35653 
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Figure 173. Tower TR-24-A, power cable and ordnance receptacle partially assembled, 
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ing screws; remove the switch and disconnect the 
two selsyn motor wires at terminals under switch. 
In replacing the switch, be sure the bakelite arm 
which operates the switch engages the operating slot 
of the switch handle. 

f. CONVENIENCE OUTLET. To remove convenience 
outlet 125X-512 (fig. 170), disconnect the two wires 
coded J and K at terminal strip 125X-94. Take out 
the four 3/16-inch fastening screws from the rim of 
the outlet casing and remove it together with wires 
attached. To disassemble the receptacle, remove 
the flathead screws from the base of the outlet. 

Caution: When the selsyn transmitter gear is un- 
meshed from its driving gear at the base of mast, 
the tower must be reoriented. 


80. Lower Mast Assembly (fig. 174) 


a. HinceD FLance. To remove or replace hinged 
flange 125\-—24, remove the four hex. bolts in the 
flange and drive the flange off. In replacing the 
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flange, be sure the flange is located with its hinge 
holes on the opposite side of the mast from the 
erecting eyebolt in the top flange. See that the hex. 
bolts do not project inside of mast where they would 
interfere with the coaxial line terminal plug. 

Nolte. Top flange of lower mast and both flanges of uppe: 
mast are welded to mast tube and cannot be removed. 

b. Mast Bearinc. To remove or replace mast 
bearing 125X-653 or 125X-4 (fig. 174), first remove 
the hinged flange. Loosen two 14-inch setscrews and 
withdraw shouldered retainer collar 125X—46. The 
bearing housing 125X-21 can now be slid over the 
mast and taken off from the bottom, carrying with 
it the oil seals and the ball bearing. It may be 
necessary to tap the housing to drive the inner race 
of the ball-bearing retainer off the shoulder from 
the mast. In replacing the housing, be careful not 
to damage oil seals. Coat oil seals with grease and 
keep seals and ball bearing free from dirt and grit. 
To remove or replace ball bearing 125X—4 or roller 





Figure 174. Tower TR-24-A, lower mast assembly. 


202 


bear.ng 125C-653 and oil seals 125\-47 (fig. 174), 
remove the mast bearing, the retainer flange 125X-— 
81, and the six 14-inch slot-head mounting screws. 
The bearing seal 125X-—47 comes off with the retainer 
flange. Bearing can now be pushed out. 


Note. Some towers have a ball bearing and others have a 
roller bearing. The two types are used interchangeably. 


Oil seals 125X-47 can be driven out of retainer 
flange 125X\-81 and bearing housing 125X-21. It is 
not necessary to remove them unless they become 
damaged. In replacing the seals, keep them paral- 
lel to the plane of the bearing surface. Be sure the 
side of the seal having the serrated flat spring is 
placed next to the ball bearing. Because the seal 
fits very close, it is necessary to drive the seals very 
hard to get them in place. 


Note. Curved flange 125X-48 is merely a shield to pro- 
tect top of bearing against weather and need not be re- 
moved. 


81. Solid Coaxial Line Assembly (fig. 175) 


Caution: Handle the polystyrene beads carefully 
to prevent breaking them, and keep them free from 
grease, oil, or dirt. 

a. RIGHT-ANGLE CONNECTOR. (1) To remove or 
replace right-angle connector 125X-642, unscrew 
locking ring 125X-651; then pull right-angle con- 
nector from end of coaxial line. In replacing, insert 
the rubber packing ring 125X-657 with the spring 
end first to be sure of electrical contact between seat 
of connector and end of coaxial line. Good electrical 
contact must be obtained also on the inner line. If 
prongs on split inner-connector have not been spread 
sufficiently, they can be readily expanded with a 
knife. Locking ring must be tightened securely. To 
remove or replace inner line 125X-647 from right- 
angle connector 125X\-642, remove locking ring 





Figure 176. 


125\-645 and withdraw insulating bead 12-644. 
Unscrew cap and adapter from the opposite end of 
right-angle coupling; then the inner line may be 
worked out. To remove polystyrene bead 125X-650 
from inner line, unscrew retaining nut, then press 
the polystyrene bead off. When replacing parts, be 
sure not to crack polystyrene beads and keep elec- 
trical connections clean. 


(2) To remove or replace inner coaxial line 
125X—220, first remove the right-angle connector as 
described above. Remove coupling 125X-183 and 
back off setscrew in hexagonal collar 125X-188 
until inner coaxial line is free to be withdrawn from 
the right-angle connector end. When replacing inner 
coaxial line, free all the polystyrene beads. The 
end of the coaxial line which has the bead closest to 
its extremity should enter the outer coaxial line first. 
When replacing coupling 125X-183, use care in 
inserting the tube through rubber gasket 125X-—189. 

b. Lock1ne Tuse. To remove or replace locking 
tube 125X-210, first remove the inner line as de- 
scribed above. Unsolder hexagonal collar 125X-188 
and slip it off over end of tube. Locking tube 125X- 
210 is now free to be withdrawn. When replacing 
the locking tube, be sure hexagonal collar 125X-—188 
is located to dimension 18°% inches from end of 
tube. (See fig. 175.) 


82. Flexible Coaxial Line Assembly (fig. 176) 


Caution: All connectors and cables must be 
handled carefully. Do not kink or coil these cables 
sharply. Keep them free from dirt. In temperatures 
of less than 5° above zero, cables must be warmed 
before handling to avoid breaking the insulation. 


a. TERMINAL PLua. To remove or replace the 
terminal plug, unscrew the three nuts on top of metal 
cover 125X-—234. Pry the cover loose and slide it up 
onto the cables. Loosen the nuts that hold the clamp 
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Tower TR-24-A, solid coaxial line assembly. 
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Figure 176. Tower TR-2; 


for the 6-wire cable and unscrew the three cover sup- 
porting studs. The terminal plug may now be re- 
moved from the cables. The thrust washer 125X\- 
217 and flanged sleeve 125X\-203 may be removed 
from the terminal plug. (See fig. 177). When re- 
placing these items, see that the surface of the thrust 
washer and the top surfaces of both the flanged 
sleeves are kept clean to insure good electrical con- 
tact. Be sure key 125X-243 is inserted in keyway 
of sleeve 125X-202 before tightening cover sup- 
porting studs. 


b. Spuir Pin Connector. To remove or replace 
spht pin connector 125X-219 and polystyrene in- 
sulating bushing 125\-474, first remove the ter- 
minal plug as described above. Uncouple coaxial 
line; then remove flanged sleeve 125X-202 and 
spring 125\-—194 from the bakelite disk 125X-369. 
Unscrew nut from split pin connector and press the 
pin connector off. Remove threaded ring 125\-473 
so that the polystyrene insulating bushing may be 
taken out. 


c. Six-coNDUCTOR CABLE. To remove and replace 
six-conductor cable 125X—141, first remove the ter- 
minal plugs as described above. Compress springs 
125X-200 and bind into position by using short 
pieces of wire and cotter pins as illustrated in figure 
178. Unsolder contact pins and brass sleeves from 
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-~A, Aerible coarial line assembly. 


the end of the six-conductor cable. Release clamp 
125X-239 and pull cable through metal cover. The 
amphenol six-conductor plug may be removed by 
relieving and unscrewing clamp nut 125X-598; then 
unscrew nut 125X-599 and nut on plug of 125X—122. 
Slide all these nuts back over cable, exposing leads 
to plug. Plug may be removed by unsoldering these 
leads. When replacing the plug, be sure that wires 
are properly soldered and that they are connecting 
their proper terminals. See diagram on figure 176. 


d. Coax1aAL CaBLE. To remove and replace flexible 
coaxial cable 125X-128, unscrew the three nuts on 
top of metal cover 125X-234. Pry the cover loose 
and slide it up onto the cables. Uncouple the cable 
by unscrewing the knurled nut that fastens cable to 
coupling. This will allow coupling 125X-132 to 
separate from the connector. Remove knurled nut 
from flexible coaxial cable; then pull cable through 
metal cover. The female connector may be removed 
by unsoldering. To remove amphenol connector 
125X-129, unscrew coupling ring and shde it back 
over cable. Unsolder plug from braid and inner lead 
simultaneously. When replacing cable, ends must 
be stripped to the dimensions shown on the detail 
drawing of this cable on figure 176. 


Caution: Do not apply excessive heat to flexible 
coaxial cable when soldering or unsoldering. 
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125xX- 217 
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TL 35657 
Figure 177. Tower TR-24-A, terminal plug dismantled. 
3. Lobe Switch (fig. 179) b. Open the door of the junction box at the rear 
If for any reason the lobe switch fails to function of the antenna. (See fig. 179.) 
properly, it can be removed from the antenna cir- c. Disconnect the two PL-259 connectors from 
cuit; the antenna can then still be used, but in @ the right-angle connectors at the sides of the 


limited way, for the identification of challenged air- — ewiteh. 


eraft. The switch can be removed from the circuit 7 
in the following manner: d, Place the PL—259 connectors in such a position 


a. Turn the ANTENNA MOTOR circuit breaker that the center conductor does not come in contact 
at Indieator I-221-A to the OFF position. with anv metal part of the chassis. 
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Figure 178. Tower TR-24-A, terminal plug, showing method of compressing springs. 
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CENTER CONDUCTOR PINS SHOULD NOT 
COME IN CONTACT WITH ANY METAL PART 
OF THE CHASSIS. 
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Figure 179. Tower TR-24-A, lobe switch bor. 
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CHAPTER 4 


MAINTENANCE PARTS LIST FOR RADIO EQUIPMENT RC-145-A 
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INDEX TO MAJOR COMPONENT SYMBOLS 


sane a B & S gauge, T. C. W., 
long coil. 


| 
Army type No. Major component | 
AN-154-A Antenna... Bi escheat ae cae ee 
BC-1266-A Control Unit... Behan Sarg ae ath aaeetee 
I-221-A Indicator... 
Miscellaneous... | 
RA-105-A Power Supply... 
BC-1267-A Receiver and Transmitter... | 
I-222-A Signal Gencrator... Rane en te ee eee 
SW-220-A Switch... eee. ewer Sess cayenne kia cd | 
TR-24-A 6 AC), ) 
1 | nit | 
races Nore Name of part and description Nar | 
ee meas 
l 
Potaee ee tl 
1F6B1-3 | BRAID, 14” wide, tinned c>pper, ae Feet | 


1F6C1-8.25 


| 

BRAID, 13” wide, tinned copper, T.C. W., | Feet 
25’ long coil (240X #30) stranded. | 
| 








hanes CABLE ASSEMBLY, special for antenna. Each | 
(Dwg. No. 0-202-711). 

1F4B8-4.22.25 | CABLE ASSEMBLY, coanial, 2214” ach! 

| length. (Dwg. No. A-202-710 10). 

1 F4B8-3.129 CABLE ASSEMBLY, coaxial flexible | Each 
type BRC spec. (Dwg. No. 125X-605). 

1F4B8-6.54 CABLE ASSEMBLY, single conductor ; Each 
PT-5 coaxial, transceiver to junction 
box of trailer. 54” long. (Dwg. No. B- 
201-860). | 


3E7144-10 CABLE ASSEMBLY, 14 conductor, IFF | Each | 
rack FM79 to junction box of trailer. 
70” long. (Dwg. No. C-201-861). | 


1F4B8-1.21.5 CABLE, coaxial solid assembly, 22!3” | Each 
overall length. (Dwg. No. 125X-619). 








| , R. F. cable with tower Tr- 24, 
both ends. Plug pl-259, connects 

| Radio Sets RC-145-A or 184- A. (Dwg. | 

| No. B-201-810). | 


1D-716 | CABLE, #16 AWG. (Dwg. No. 125X- | Each 
140). | | 

3£1999-99 | CABLE, microphone 6’ long........................ | Each 
311999-105 | CABLE, patch assembly, control unit. | Each | 
(Dwg. No. B-201-869). | 

1432-981 | cok CD-981, single conductor, 110’ | — 
| 

| 
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Signal Corps 


stock No. 


| 3E1982 





3F1999-01 


31999-02 


3151999-02 


311999-03 


| 3K1999-04 





Major Ref 
Com- symbol 
ponent 
| 
a pecs Sees 
I 
NS exe dttcnens 
| 
I 
| 
| 
T t 


3E1999-05 


3E1999-09 


1F 432-1071 


311999-103 


_.| 3E1999-104 


311999-106 





3K 1999-141 


_..... 8E7144-4 


I 





Name of part and description 


CORD, CD-982, single conductor, 110’ 
long, power with tower Tr-24, both 
ends NOX~1114, red connectors. (Dwe¢. 
No. D-201-848). 


CORD, CD-1001, 8 conductor, 6’ long, 
AN-3106-28-8S connector, other end 
terminal lugs, connects BC-1266 and 
junction box 48-B. (Dwg. No. C-201- 
845). 


CORD, CD-1002, coaxial cable, 4’ long 
both ends, Jones connector #P-201-3 x, 
connects unit BC-1266 and junction 
box 22-B. (Dwg. No. B-201-794-1). 


CORD, CD-1002, coaxial 4’ long, both 
ends Jones connector No. P-2013,, 
connects unit BC-1266 and junction 
box 22-B. (Dwg. No. B-201-794-2). 


CORD, CD-1003, 10 conductor, 5’ long, 
1 end AN-3106-28-8S connector, other 
end terminal lugs connect rack M-79 
and junction box. (Dwg. No. C-201- 
892). 


CORD, CD-1004, 6 conductor, 5’ long, 
one end AN-3106-28-1P connector, 
other end terminal lugs connect. rack 
M-79 and junction box. (Dwg. No. C- 
201-855). 


CORD, CD-1005, 6 conductor, 2’ long, 
one end AN-3106-18-128 connector, 
other end terminal lugs, connect. I-221 
to Selsyn junction box. (Dwg. No. C- 
201-852). 


CORD, CD-1009, standard heavy duty 
rubber covered, Type S, 6 conductor 
portable cable, 10’ 6” long. (Dwg. 
No. 125X-141). 


CORD, CD-1071, 2’ long, 2 plugs PL- 
259, connects dipoles of Antenna AN- 
154-A and junction box of switch SW- 
220-A. (Dwg. No. A-201-880). 


CORD, CD-1103, single conductor, 33” 
long, one end plug, PL-259, end plug 
PL-55, test cable with signal generator. 
(Dwg. No. B-201-857). 


CORD, CD-1104, single conductor, 34” 
long, both ends plug PL-259 used for 
testing signal generator [-222-A. 
(Dwg. No. B-201-856). 


CORD, CD-1106, 21 conductor, 6’ long, 
one end special Belmont male plug, 
used to connect rack to unit removed 
during testing. (Dwg. No. D-201- 
729). 


CORD, CD-1141, 2 conductor, 6’ long, 
one end male plug, other end special 
jack assembly used for making voltage 
checks on power supply RA-105-A. 
(Dwg. No. B-201-865). 


CORD, #16 armored, stranded copper 
wire, (346” long, 8’. (Dwg. No. 125X- 
576). 
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Signal Corps 
stock No. 


3E7 144-2 


| 3h 144-5 


3E7 144-3 


1B1114.3 


1B1114.4 


1B1114.2 


1B1114.1 


1B1114.5 


1B1116.6 


1B1116.8 


1B1116.3 


1B1116.7 


1B1116.2 


1B1116.5 


1B1116.9 


1B1116.4 


Lh 


1B1116.1 


1B1116.10 


/ 1B1120.27 


1B1120.28 


.. 1B1120.26 


1B1120.22 


1B1120.29 


1B1120.21 


Name of part and description 





CORD, Det. and Amp. power with con- 
nector at one end, 2 conductor #20 
gauge, 215g” overall length. (Dwg. 


No. B-201-793). 


CORD, CD, line cord assembly one plug, 
2-pole male, one plug, 2 poles, female 
8’ long. (Dwg. No. B-201-728). 


CORD, OSC., 2 conductors, #20 gauge, 
167%” long. (Dwg. No. B-14B-3675). 


WIRE, #14 (41 x 430) acroglas, 25’ long 
coil, black tracer. 


WIRE, #14 (41 x #30) acroglas, 25’ long, 
blue tracer. 


WIRE, #14 (41 x #30) aeroglas, brown 
tracer. 


WIRE, #14 (41 x #30) aeroglas, 25’ long, 
white tracer. 


WIRE, (41 x #30) aeroglas, 25’ long, red 
tracer. 


WIRE, #16 (26 x #30) aeroglas, 25’ long 
coil, black tracer. 


WIRE, #16 (26 x #30) aeroglas, 25’ long 
coil, brown-blue tracer. 


WIRE, #16 (26 x #30) aeroglas, 25’ long 
coil, green tracer. 


WIRE, #16 (26 x #30) aeroglas, 25’ long 
coil, green-brown-blue tracer. 


WIRE, #16 (26 x #30) aeroglas, 25’ long, 
red tracer. 


WIRE, #16 (26 x #30) aeroglas, 25’ long, 
red-black-blue tracer. 


WIRE, #16 (26 x #30) aeroglas, 25’ long, 


red-brown-orange tracer. 


WIRE, #16 (26 x #30) acroglas, 25’ long 
coil, red-green-yellow tracer. 


| WIRE, #16 (26 x #30) acroglas, 25’ long 
coil, white tracer. 


WIRE, #16 (26 x #30) aeroglas, 25’ long, 
yellow tracer. 





WIRE, #20 (10 x #30) aeroglas, 25’ long, 
black-yellow tracer. 


WIRE, #20 (10 x #80) aeroglas, 25’ long, 
blue tracer. 


WIRE, #20 (10 x #30) aeroglas, 25’ long, 
blue-orange tracer. 


| 

| | 
| WIRE, #20 (10 x #380) aeroglas, 25’ long 
| coil, green-black tracer. 
| 

| 


WIRE, #20 (10 x #30) aeroglas, 25’ long 
coil, green-orange tracer. 


WIRE, #20 (10 x #30) aeroglas, 25’ long 
coil, orange-black tracer. 


| 











| 
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| : Organ Stock 
| Ref Signal Corps | | Unit | Quan oe au | 3rd 4th | Depot 
symbol stock No. Name of part and description of | per ; : ech ech | stock 
| Meas equip Ist 2nd | 
| ech | ech | 
bce Pie aien 1B1120.17 WIRE, #20 (10 x #30) aeroglas, 25’ long | Feet @ Renee ere | sa sesiteas an eee si 
| coil, red-black tracer. ! | | | 
te sieiie Bedersuit 1B1120.30 WIRE, #20 (10 x #30) aeroglas, 25’ long | Feet tesa econ cdl asec ede ideas! <e 
| coil, red-blue tracer. | i 
Manddih seis 1B1120.32 WIRE, #20 (10 x #30) aeroglas, 25’ long | Feet Seen Fee eancnee Nees “<4 
coil, red-yellow tracer. . | | 
| 
Paces 1B1120.31 WIRE, #20 (10 x #30) acroglas, 25’ long | Feet |) ec cece le al 
coil, yellow tracer. | | | | | 
ust Seneies 6L58038-2 WIRE, 19 strands, #29 rubber shielded, | Feet ‘........... | leat tinea 
T.C.W. No. 5-902-Y 25’ long. | | 
bodes eeea Ni 1A814.5 WIRE, #14 solid tinned copper wire, 25’ | Feet a Ce tpeee aah aieee Aeecatage os 
long coil, bare. | | | : | 
| 
adeet cate eS 1A72 WIRE, #16 solid tinned copper wire, 25’ | Feet (00000000. 0... saves ll bd 
long coil, bare. | | | | : 
saaedaehnes 1B1116.11 WIRE, #16 solid aeroglas, 25’ long coil, | Feet | re leet ™ 
green-orange tracer. | | | 
be Pato tds . 1A107 WIRE, #20 solid tinned copper wire, 25’ , Feet — acted ena cca | 
long. | | ! | | 
ba let nes thc! 1B1120.35 WIRE, #20 solid aeroglas, 25’ long, black | Feet re semen 4 Uo ek. oe * 
tracer. | | | | 
Pe esa 1B1120.23 WIRE, #20 solid aeroglas, 25’ long coil, | Feet W asecehe sie ecestenee poset hema @ 
blue tracer. | | | ! 
Ceara’: 1B1120.33 WIRE, #20 solid acroglas, 25’ long coil, | Feet (0) ec ny * 
blue-black tracer. | | | | 
adethes iad 1B1120.9 WIRE, #20 solid aeroglas wire, 25’ long | Feet ee ee oe ee ceeekasl: oe 
coil, blue-brown tracer. | | | 
ised 1B1120.8 WIRE, #20 solid aeroglas, 25’ coil, blue- | Feet (ofc cecsceweslseeeeeecleeeeee| 
green tracer. | | ) 
Peace 1B1120.34 WIRE, #20 solid aeroglas, 25’leng, blue | Feet (00) cccceeee 7 . 
yellow tracer. | | | : | 
bel Seeeeieates 1B1120.37 WIRE, #20 solid aeroglas, 25’ long, brown | Feet F etoeseaae! Setup aes aeaasey <e 
tracer. | | | 
eee ene 1B1120.15 WIRE, #20 solid aeroglas, 25’ long, green | Feet. |......0..0.. 0000.00 000 oe fe sd 
tracer. | | 
sit oh tatag 1B1120.14 WIRE, #20 solid aeroglas, 25’ long, orange | Feet. |...0..000000 00000200 cece eects rene] ® 
tracer. | | | 
Bs splatter. 1B1120.25 WIRE, #20 solid aeroglas, 25’ long, red | Feet (oo... OF ence . 
tracer. | | | | 
ets Seesecizedees 1B1120.13 WIRE, #20 solid aeroglas, 25’ long, red- | Feet ee Ds uated Galactetailes cay: 7 
black tracer. | | | | 
Disa te fens 1B1120.36 WIRE, #20 solid aeroglas, 25’ long, red- | Feet [.........0.)000....... Sasi ca! nie: or 
blue tracer. ! | | | 
\ 
lathe cu eete. ote 1B1120.10 WIRE, #20 solid aeroglas, 25’ coil, red- | Feet (...00000000 00 ccc cette lee! 
brown tracer. | ! 
' 
eran ere 1B1120.7 WIRE, #20 solid aeroglas, 25’ long, red- | Feet jo .0..000 ccc ccceecee cecteeeeeteneecees] * 
green tracer. | | ! | 
Deteettussedied 1B1120.12 WIRE, #20 solid aeroglas, 25’ long coil, {| Feet |............ a ee ee lepigel, Oe 
| red-yellow tracer. | | | 
ee RET 1B1120.3 WIRE, #20 solid aeroglas, 25’ long, white | Feet [o..000000000 00002. a oe * 
| | tracer. | ; | | 
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Ref 
symbol 


ee ee ee 


31-1 to 
31-2 


14 


15-1 to 
15-10 


Signal Corps 
stock No. 


1B1120.24 
1F549E 


1B1316.97 
3D9004-3 


3D9005-24.1 
3D9005-24 
3D9008-5.1 
3D9010-15 
3D9010-26 
3D9015-7 
3D9025-39 
3D9025-33.1 
3D9030-15 
3D9035-6 
3D9040-21 
3D9040-14 
3K 2051012 

| 
| 
: 3D90350-70 
| 
 39050-94 


| 3 D9082-3 
| 


| Name of part and description 


WIRE, #20 solid aeroglas, 25’ long, yellow 
tracer. 


WIRE, Amphenol cable, #21 B-290, 7/21 
— 6’ long. 


| 
: 


CAPACITOR, 4 mnf, + 12.5%, 500 volts, 
ceramic, type D, 7@" dia. x li” long. 
(Dwg. No. A-8G-2712). 


CAPACITOR, 5 mnf, #5 Zo 500 volts, 
ceramic, type N -750-K-5 . (Dwg. No. 
A-8G-3682). 


CAPACITOR, 5 mmf, +20%, 500 volts, 
type MPOK-5. (Dwe. No. A-8G- 
2303). 


CAPACITOR, 8 mat, 
ceramic, type D _ (Dwg. No. A-8G- 
2711). 


| 
| 
| +6%, 500 volts, 
! 
CAPACITOR, 10 mmf, +5%, 500 volts, 
ceramic, type NPOK-10. (Dwg. No. 
| 


A-8G- 1830). 


CAPACITOR, 10 mmf, + 10%, 500 volts, 
ceramic, type NPOK-10. (Dwg. No. 
A-SG- 2658). 


CAPACITOR, 15 mmf, + 10%, 500 volts, 
ceramic, type D (Dwg. No. A-8G- 


2710). 


CAPACITOR, 25 mmf, + 10%, 500 volts, 
ceramic, type D. (Dwe. No. A-8G- 
3081). 


CAPACITOR, 25 mmf, + 10%, 500 volts, 
ceramic, type NPOL-25. ‘(Dwe. No. 
A-8G- 2659). 


CAPACITOR, 30 mmf, + 10%, 500 volts, 
ceramic, type N-75-OK. (Dwg. No. 
A- 8CG-3422). 


CAPACITOR, 35 mmf, + 10%, 500 volts, 
ceramic, type N-75-OK-35.  (Dwe. 
! No, A-8G-1559). 


; CAPACITOR, 40 mmf, + 10%, 500 volts, 
| ceramic, type NPOC-40. (Dwg. No. 
A-8G-2305). 


| CAPACITOR, 40 mmf, +10%, 500 
volts, type N-750-K-40, mica. (Dwg. 
No. A-8G-2657). 


| CAPACITOR, .00005 mfd, +10%, 500 
volts, type PO, mica. (Dwg. No. B- 
8F-1554). 


CAPACITOR, 50 mmf, +10%, 500 
volts, ceramic, type D. (CDwg. No. 
A-8G-2714). 

CAPACITOR, 50 mmf, +20%, 5000 
volts, ceramic, type 850. (Dwg. No. 
A-8M-3185). 


| 
| 
| CAPACITOR, 82 mmf, +10%, 300 
! 








volts, mica, type A-7614. (Dwg. No. 
A-8M-2662). 


WIRE, 50’ long. (Dwg. No. 125X-507).... 
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| Organ Stock | | 
8rd 


























Major Ref | pignal: cd | Unit | Quan 4th | Depot 
Com- | symbol Name of part and description of per | ech ech | stock 
ponent , meas | equip | iat ae | 
cu | 5 3K2010122 CAPACITOR, 100 mmf, +5%, 500 | Each| 1 | rene | * * * | * 
volts D. C., mica, type 5R. (Dwg. No. 
B-8F-1938). | | | 
RT | 11-2to | 3D9100-118 CAPACITOR, 100 mmf, +10%, 500} Each| 2 [uw * | * | * |e 
' 11-3 cea ceramic, type D. (Dwg. No. A- | | | | 
: “$02 | 
RT | 7 3D9100-57 CAPACITOR, 100 mmf, +10%, 500, Each! 1 | beh cuanie | * | * | * | a 
. volts, ceramic, type C. (Dwg. No. A- | | 
8G-2306). | | | 
} 
SG | 51-1 to | 3D9100-95.1 CAPACITOR, 100 mmf, +10%, 500 | Each! 3 | eee . bi . . 
| 51-3 er mica, type ©. (Dwg. No. B-8F- | | 
1556 
RT | 8-lto | 309150-23.1 CAPACITOR, 150 mmf, +10%, 500] Each| 2 i * . * | * 
8-2 volts, Ss type C. (Dwg. No. A- 
| 8G-2713). - | 
SG 1 66 3DK9150-22. | CAPACITOR, 150 mmf, +10%, 500| Each| 1° |... . | */; * | » | ‘ 
| volts D. C., mica, type O. (Dwg. No. | 
B-8F-368 681). | | 
cu | 16 — | 3D9180-1 CAPACITOR, .00018 mfd, +3%, 500 | Each} 1 |... pe fe tals 
volts, ceramic, type O. (Dwg. No. B- | | | 
| 8F-1850). | 
RT, 17-1 to | 3D9200-31.1 CAPACITOR, 200 mmf, +10%, 500 | Each); 5 |.......... | * | ‘ | bd | * 
| 17-5 volts D. C., mica, type O. (Dwg. No. | | | 
| B-8F-4363). i | | 
RT | 16-1 to | 3DK9500-99 CAPACITOR, 500 mmf, +10%, 500 eal ah ener | . | * * . 
SG 16-3, 56 ed mica, type O. (Dwg. No. B-8F- | | | 
CU 20 31KX3075132 CAPACITOR, .00075 mfd, +5%, 500 | Each! 1 | * * * . 
| volts, type 816. (Dwg. No. B-SF-742). | 
RT. 12-1to | 3DAI1-116 CAPACITOR, 1000 mmf, +20%, 400 | Each| 19 | sageatniel bg - | bs ¢ 
| 12-19 volts, ceramic, type 3165. (Dwk. No. | | 
| A-8G-3264). ! 
CU 9 3DA1-142 CAPACITOR, .001 mfd, +20%, 600 | Each 1 | este | . : sg ‘ 
3 volts, paper, type 340-16. (Dwg. No. | | | 
A-8J-3981). | | | ! 
CU | 11 | 3DA2-116 CAPACITOR, .002 mfd, +20%, 600| Each| 1. |....... | seers 
volts, paper, type 340-17. (Dwg. No. | 
| A-8J-398 80). ; | 
CU ‘4-1 to | 3DA5-9 CAPACITOR, .005 mfd, +5%, 500 | Each Bis tae. -& , : | * 
| 4-3 volts, mica, type W. (Dwg. No. B- | : 
RT | 30-1 to 8F-3779). | 
| 30-2 | | 
SG ;: 52 3DA5-32 CAPACITOR, .5000 mmf +10%, 500 | Each 8 cesal: oe * . . 
RT | 18-1 to a mica, type W. (Dwe. No. B- | 
18-7 8F-512). | | 
CU, 1-1to | 3DA5-73 CAPACITOR, .005 mfd, +20%, 600| Each} 7 |... * | * | * | * 
| 1-7 volts, paper, type 340-25. (Dwg. No. | | 
: A-8J-3654). | | | 
RT | 13-3 to | 3DA7.500-3 CAPACITOR, 7500 mmf, +20%, 400 | Each S.. ‘le: | bs * i ‘ 
| 13-5 volts, ceramic, type 3167. (Dwg. No. | 
A-8G-3265). | | | 
AN 7-1 3DA10-53 CAPACITOR, 10,000 mmf, + 10%, 300 | Each Sar oe | ‘ * |; * * 
7-2 volts, mica, type W. (Dwg. No. B- | 
| | 8F-760). | | 
I ! 53-1 3DA10-125 CAPACITOR, 10,000 mmf, +10%, 400 | Each 2.) 3 ae , , : | * | * 
, 53-2 ! | 
| | | l | | 


W. V. molded case, type 340-21 paper. 
(Dwg. No. A-8J-3559). 
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Major Ref 
Com- symbol 
ponent 
RT | 33 
CU 8 
CU 17 
RT 19-1 t 
19-4 
CU 10 
CU 13 
CU 2-1 to 
2-11 
RT 20-1 
thru 
20-3 
I 52-1 to 
52-4 
52-6 
CU 3-1 to 
RT 3-7 
SG 21-1 
thru 
21-4 
54-1 to 
54-5 
RT 32 
RT 23 
RT 22-1A 
22-2A 
22-1B 
22-2B 
CU 12 
CU 15-1 
PS 15-2 
6-1 
thru 
6-2 
CU | 18 
SG | 55-1 
| 55-2 
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No a ee ad pe ee ee 

| Signal Corps 
| stock No. 
| 


3DA10-140.2 
3DA10-124.1 
| 
| 3DA100-111 
3DA10-140 
3DA15-22 
3K6015364 


3DA50-57.1 


3DA100-113 


3DA100-112.1 


3DA100-184 


3DA100-183 


3DA-250-21.3 


3DA200-14 


3DA500-133 


3DB1.2946 


| 
3DA100-182 
| 
| 


| 
| 
ei Soe 


Name of part and description | 
| 
| 


CAPACITOR, .01 mfd, +20%, 400 volts, 
molded case, type 340-21, paper. (Dwg. 
No. A-8J-1627). 


CAPACITOR, .01 mfd, + 20%, 600 volts, 
molded case, type 342- -17, nee (Dwg. 
No. A-8J 3424). 


CAPACITOR, .01 mfd, 





1000 volts, oil, type B. R. é, (Dwe. 
No. A-8B- 3628). 
CAPACITOR, .01 mfd, +20% —10%, 


400 volts, molded case, type 340-21, 
paper. (Dwg. No. A- 83-696). 


CAPACITOR, .015 mfd, +20%, 600 
yan Leese type 345-35. (Dwg. No. 


CAPACITOR, .015 mfd, +20%, 2500 | 
volts, mica, ‘type XM. (Dwg. No. A- 
8L-3678). 


CAPACITOR, 0.05 mfd, +20%, 600 
volts, molded case, type '345- -22, paper. 
(Dwg. No. A-8J-1995). 


CAPACITOR, .1 mfd, +10%, 400 W. 
volts, molded case, type 345-21, fixed 
paper. (Dwg. No. A-8J-909). 


CAPACITOR, 0.1 mfd, +20%, 400 
volts, molded case, type 345-21, paper. 
(Dwg. No. A-8J-1626). 


CAPACITOR, 1 mfd, +30% —-10%, 
600 volts, type 2528-1, paper. (Dwg. 
No. A-8B-3730). 


CAPACITOR, .1 mfd, +30% —10%, 
1000 volts, oil filled, paper type 8405BA. 
(Dwg. No. A-8B-3269). 


CAPACITOR, .1-.1 mfd, +20%, —10%, 
600 volts, oil, paper filled, type 8416 BR. 
(Dwg. No. A-8B-3268). 


CAPACITOR, .25 mfd, + 20%, 600 volts, 
oil, type 6BA-25. (Dwg. No. A-8B- 
3512). 


CAPACITOR, .2 mfd, +20°% -—10% 
5000 volts, oil filled, type Z- -1416, 
paper. (Dwe. No. C-8B-! 278A). 


CAPACITOR, .5 mfd, +40% -—-10% 
200 volts, oil filled, type BMM- 360- 
170, paper. (Dwg. No. A-8B-3191). 


CAPACITOR, 1.0 mfd, +20%, 400 volts, 
oll filled, type xx DM4-1 , paper. (Dwg. 
No, A-S8B- ree). 
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Major Ref Signal Corps Unit Quan 
ech — ech 





i 





Le 


RT | 26-1to | 3DB1.1104 CAPACITOR, 1 mfd, +20% -—10%, | Each 4 
26-3 400 volts, oil filled, type BM-306-78, 
PS 7 paper. (Dwg. No. A-8B-1104). 


CU 19-2 to 
19-3 


3DB1.1988 CAPACITOR, 1 mfd, +20%, 600 volts, | Each 2 
oil, type 6-BA-100. (Dwg. No. A- 
8B-1988). 

CU 19-1 3DB1.34 CAPACITOR, | mfd, +40% —10%, 600 | Each 1 
volts, oil, type BM M-306-204. (Dwg. 
No. A-8B-3770). 


RT 25 3DB1.3062 | CAPACITOR, 1 mfd, +40% -—10%, | Each 1 
3,600 volts, oil-filled, type 8412-SAL, 
paper. (Dwg. No. C-8B-3062). 


lto | 3DKB2-19 CAPACITOR, 2 mfd, +20% —10%, 400 | Each 4 
1-3 volts, oil filled, type P-3044, paper. 
5 (Dwg. No. A-8B-1254). 


re 





6 3DB2-23 CAPACITOR, 2 mfd, +40% —10%, 600 | Each 1 
volts, oil, type 6-BA-200. (Dwg. No. 


A-8B-3513). 
4 3DB2.3042 CAPACITOR, 2 mfd, +20% -—10%, | Each 1 


| 
| | 
me 
| 
! s s s s 
6S, fe, Se s s * s 
| 1,000 W. volts, oil-filled, type P-3042, 
paper. (Dwg. No. B-8B-1252-1). 
| 
SG 60A 3DB5-26 CAPACITOR, 2.5 mfd—2.5 mfd, 5.0 | Each 1 
60B mfd, +20% —10%, 600 volts, oil filled, 
| | 
| | 
| 


60C t BMM-324-46, paper. (Dwg. No. 
-8B-3740). 


54 3DB4-92 CAPACITOR, 4 mfd, +20% -—10%, | Each 1 
400 volts, oil filled, type P-8432, paper. 
(Dwg. No. B-8B-3548). 


eon -wmaccce 


' 3-1 3DBS8-87 CAPACITOR, 4 mfd, +20% -—10%, | Each 2 
3-2 W.V., 600 volts, D.C., oil filled, ty 
P-3040, paper. (Dwg. No. B-8B- 


1253-1). 


24. =, 3DB4-93 CAPACITOR, 4 mfd, +30% — 10%, an 1 
| 100 volts, oil filled, type 8413BA, paper. 
| (Dwg. No. A-8B-3267). 


3DB5-60 CAPACITOR, 5 mfd, +10%, W.V., 660 | Each 1 
volts, oil filled, type ACC-5660, paper. 
(Dwg. No. C-8B-3549). 


1 3DB7-3 CAPACITOR, 7 mfd, +20% —10%, Fach | 1 
| W.V., 800 volts, D.C., oil filled, type 


RT 


35 








ed 


| 6848, paper. (Dwg. No. C-8B-2842). 
14 | 3pB7-2 CAPACITOR, 7 mfd, +30% -—10%, ! Each 4 


W.V., 600 volts, D.C., oil filled, type} | 
BM-324-19, paper. (Dwg. No. B-8C- 
2-3 1139). 


SG 61 3D9003V-9 CAPACITOR, 3.9 to 50 mmf, air trim- 
| mer, type APC, variable. (Dwg. No. 
A-8H-3089). 


SG 63 3D9067VES8 CAPACITOR, 67.8 +1%, min. less than 
10.3 mmf, 500 volts, D.C., variable, 
type S-3090, air. (Dwg. No. B-8A- 
2942). 





bo tases 


Each 1 = 


AN . 11-1 | 3DK9012V-2 CAPACITOR, 15 mmf, +10%, 500 volts, | Each ae Sarees 
11-2 D.C., ceramic, type 822, variable. 

| (Dwg. No. A-8G-4223). 

| 


oe teh aes, | 2C680- 266A/C1 | CAPACITOR, assembly, 750 mmf, +5%, 
| 500 volts, silver mica, type MOSW. 
(Dwg. No. A-201-830). 


Each 1 x 
| 
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| | ; | Orzan Stock | 
Signal Corps | ; Unit | Quan ord | 4th 























Major Ref —“paeee 
Com- symbol stock No. Name of part and description of per | ech , ech stock 
ponent | meas | equip Ist 2nd 
i a ae are 
RT 28 Deleted CAPACITOR, variable. (Dwg. No. A- | Each 1 E 7 bee | Poe. % 
202-741). ! ! 
RT 29 Deleted CAPACITOR, variable. (Dwg. No. A- | Each 1 | ee ne eee ot 
202-742). | | | 
RT 100 3C-302-R COIL, assembly, antenna tuning, type ; Each I. “or. a cae ; od 4 
B. B.C. (Dwg. No. B-204-530). | | | , 
CU 130 2C680-266A /C2 | COIL, assembly, delay line. (Dwg. No. ; Each a. | | * : 
B-207-898). | | , | 
SG 100 3C4081 COIL, assembly, IND HF osc., #12, type oo 1 oe Sa. : 
: B. R.C. (Dwg. No. A-204-591). | | | | | | 
RT 102 3C392 COIL, assembly, mixer, tuning, type | Each 1 |... | ¢ = , = 4, 
B. R. C. (Dwg. No. B-204-535) 
Detector. | | | 
RT 101 3C-1084-N COIL, assembly, RF tuning, type B.R.C.| Each) 1 | cai FS Nee * . 
(Dwg. No. B-204-534). | | 
CU 131 2C680-266A ‘C3 | COIL, assembly, timer, type B. R. C. | Each, 1 | : . | > | ei 
(Dwg. No. B-204-382). | 7 , | 
SG 103A | 3C323-4K COIL, choke, dual, type 466-001-095 | Each| 1 ee ic we od ; 
103B (Dwg. No. C-16B-1317). | | 
PS 62 | 3C323-4J COIL, choke, dual, type 466-001-117 | Each| 1 | ei. . 
(Dwg. No. D-17A-2785). | | | 
RT 113 3C323-4F COIL, choke, grid, type B. R. C. (Dwg. | Each | i peer le | i. 2 . 
A- 17A-3 566). | | | 
RT | 114-1 to | 3C323-4E COIL, choke, heater, type B. R. C.| Each! 4 |........ Blan Meict, al 
114-4 (Dwg. No. A-17A-3565). | | 
RT 120 3C323-4G COIL, choke, R. F. heater, bakelite, type | Each | al eee | a J 7 | « 
B. R.C. (Dwg. No. A- 204-812). | | | 
RT | 105-1 to | 3C3823-4B COIL, choke, R. F. heater, type B.R.C. | Each! 5 = |.......... OS Nl es Lee 
AN 105-5 (Dwg. No. A-17A-1195). | | 
RT 104 3C323-4C each choke, oscillator, bakelite, type | Each | 1 See | * Lee | ° 
B. R. C. (Dwg. No. A-17A-1194). | | 
PS 63 3C323-4H COIL, choke, type 466-001-143. (Dwg. | Each 1 _ me Weeaceetes i, “ee i 
No. C-17A-2841). ! | | | 
SG 101 3C1081-12D COIL, IND., oscillator, IF band, type | Each 1 et ne an ore | . * 
B. R. C., 4 contacts. (Dwg. No. A- | | | | 
204-613). a 
sG | 102-1 to | 3C323-4L COIL, IND R. F. choke, cotton covered | Each| 4 |........ i eee eee 
102-4 wire, type B. R.C. (Dwg. No. A-130- | 
| 1542). ! | | 
SG 115 3C1081-12C COIL, ae oscillator tank, type B. R.C. | Each | | ee | : lo -| * * 
(Dwg. No. A-204-641). | ; | 
RT 103 3C1081-12B COIL, oscillator tuning, type B. R. C. | Each 1 | =e eee a . | ° 
(Dwg. No. B-204-543) ; | | 
BN? We scenvaces! 2Z299-359 ADAPTER, M-359, right angle, type | Each| 5. .......... *} * | 8 6 
| 5d Ie ee eee #83-1 AP. (Dwg. No. A-55A-3367). | 
M hh. --.| 2299-358 ADAPTER, M-258, type # 83-IT. (Dwg. | Each ) ie ener " , : * 
No. A-55A-4041). | | : 
1) Gee DRUOare tty Cone 2Z3014-10 CONNECTOR, Barco coupling #26243. | Each se ear bs : > * 
(Dwg. No. A-55A-2591). | 
| a 273020-7 CONNECTOR, brush, braided copper | Each| 6 ! 
| 


wire, .040” dia. 3” long, type #27913. | 
(Dwg. No. 125X-201). 
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Signal Corps 
stock No. 








—_———en oon O8eeees:_ a. . _ee aas s ) oe nk n —  rr eee 


FM 


FM 


M 


M 


RT 


RT 


SG 


RT 
RT 


M 


M 


RT 


M 


SG 
RT 


SG 


SG 


FM 
M 


’ 
+ 


edge wes SRS gy Bridie’, 


11 


10 


151-1 
151-2 


150-1 to 
150-3 


107 


116 


2Z3095-5 


2Z7119.14 


2Z8679.8 


2Z8679.9 


2Z7119.13 


| 2Z7122.27 


2Z5540.1 
4C4312-5 
22-5534 
2Z5584 
227131.6 
2Z7120.8 


227129.3 


. 2Z27111.102 


2Z7 111.60 





2Z7111.61 


2Z7116.27 





, 2Z27138.1 


{ 
 27,7112.22 


22,7226-259 


. 2Z7226-259 


| 


a 


CONNECTOR, V shaped, formed .375” 
centers, .312” high, 125” wide, .008” 
spring temp., phosphor bronze, B.R.C. 
part No. (Dwe. No. A26D-3597). 


CONNECTOR, right angle, 9 pins, male, 
type #97-5109-28-1P. (Dwg. No. B- 
55A-4181). 


CONNECTOR, right angle. 
B-55A-4163). 


CONNECTOR, type #AN-3106-28-1S. 
(Dwg. No. Be55A-4067). 


CONNECTOR, type #AN-3106-28-1P. 
(Dwg. No. B-55A-4066). 


CONNECTOR, type #AN-3106-28-83. 
(Dwg. No. B-55A-4068). 


(Dwg. No. 


JACK, closed-circuit, type #J-307. (Dwg. 
No. ‘A-44B-2850). 


JACK, phone, open-circuit, type #J-300. 
(Dwe. No. A-44A-2960). 


JACK, telephone, 


open-circuit, type 
#JK-34-Al1. 


(Dwg. No. A-44.A- -300). 


JACK, phosphor bronze, type #28100. 
(Dwg. No. 125X-501). 


PLUG ASSEMBLY, 21 contacts, male, 


type B.R.C. (Dwg. No. C-201-546-4). 


PLUG ASSEMBLY, 10 contacts, male, 
type B. R. C. (Dwg. No. A-201-579). 


PLUG ASSEMBLY, 19 contacts, male, 
Catalog #X-1114 ped, (Dwg. No. C- 
55A-2953). 

PLUG, ccaxial. 


PLUG, .coaxial, straight, 2 contacts, 
type #83-ISP. (Dwg. No. B-55A-2162). 


PLUG, female, 2 pcles, type #61-F11. 
(Dwg. No. A-19B-3671). 


PLUG, 
85 l ~R, 


Flange, female contact, 


type 
(Dwg. No. 55A-2071). 


PLUG, Flange, male contacts, type AN- 


3102- 18-12P. (Dwg. No. A-55A- -3373). 


PLUG, male (2 contacts), Catalcg No. 
61-M10; type 61-M10. (Dwg. No. 
A-55A-3583). 


PLUG (2 contacts), (Receptacle), male 
flange type; tvpe AN-3102G-12S-3P. 
(Dwg. No. A-55A-1750). 


PLUG, (PL- ae male, 


Hee 83-ISP, 
single contact. (Dwg. No 


-D0A-2244). 


PLUG, (PL-259) male, connector, Cata- 
log No. 83-1SP, single contact. (Dwg. 
No. 125X-129). 


(Dwg. No. A-55A-3494). 





| 


Each 


Each 


Each 


Each 


Each 


Each 


Each 


Each 


Each 


- Each 


Each 








Quan 8rd 4th 
nade a a 
ees 
Piastwiarts 
= Pt 
- Pt td 
[aoe 
lolol et. 

yt 
ir) i 2 ; ‘ 
eee 
tel. t. 
aun an 
: ces ; 
; at 
Kt lala 

! 
| i * | Py Py 
TEL 
A in 
Tol. cL 
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| : Organ Stock 








Major | Ref Signal Corps | Unit Quan ' 8rd 4th Depot 
Com- | symbol stock No. Name of part and description of per |, ech ech = stock 
ponent meas equip ist | 2nd 
| | | ech | ech | 
NL Ae feeeeeesd | 6Z7592 PLUG (2 poles), male, 250 volts, type Each | boo... ih am | es 
| 2721. (Dwg. No. A-19A-2347). | —_ 
SW oe 6Z7567-5 PLUG (2 pole), male, type 61-M11. | Each | 1 a. @ . : 
(Dwg. No. A-19A-4207). | | : 
| 
FM | 4 2Z7113.8 PLUG (3 prongs), male polarized, type | Each a oe | . ag 
| 60-M11. (Dwg. No. A-19A-4085). 
fe | Dreceaeara caer ver 2271293 PLUG, ordnance, pep. male; receptacle | Each | a eae ! | * ” 
with chain cap and gaskets type -1100. : | | | 
(Dwg. No. 125X~-138). | | | 
FM 8 227134.5 PLUG (24 contacts), type B.R.@. (Dwg. Each 1 * = ™ 
No. C-201-545-1). | | 
M 171-1 | 2Z711.60 PLUG, selector, copper alloy, No. CSX- | Each! 6. |.......... | | = : 
RT thru 49195. (Dwg. No. B-55A-2162). 
171-4 | | 
Mo gine 227155 PLUG, straight, male, type PL-55. (Dwg. | Each 1 a | + 
No. A-19A-3304). | Pf 
COUP Thee i stuccet 22867 1.62 RECEPTACLE, coaxial, type S-2015-3 g. | Each @- Won. | | | + : 
(Dwg. No. A-55A-3493). a : | 
| 
FM 16 6Z7809-5 RECEPTACLE, dual, convenience, type | Each a eae | . . 
92001, 125 volts. (Dwg. No. A-5E- | | 
3868). | 
cu | 127 | 227122.2 RECEPTACLE, 1210 male, type AN- | Each] 1. |.......... | ‘+ 
31-2-28-8T. (Dwg. No. A-55A-3495). 
FM 5 6Z7784.2 RECEPTACLE, 3 prongs, type 60-F18. | Each | Ut sree | | . > 
(Dwg. No. A- 19B-4086 ). | ! 
DEE Loe eae eenns ee 6Z7804-2 RECEPTACLE, with fastening, Catalog | Each Le Wea | ) | sy, 
No. C-146, 2-pole. (Dwg. No. 125X- | | 
135). 
OW oltieteaiad 6Z8367-2 SOCKET, A. C., 2-pole, bakelite. (Dwg. | Each j a ence | | | an ied 
No. A- 19B-4206). 
FM 6 2Z8689-5 SOCKET ASSEMBLY, female, type X- | Each » aan PORE | | = ge, 
M 1100 rep., 19 contacts. (Dwe. No. | 
C-55A-2951). | 
RT 182 2Z8680-6 SOCKET ASSEMBLY, 10 contacts, type | Each 1 nae o | + 
B. R. C., female. (Dwg. No. B-201- | | 
578). | 
PS P30 2Z8690-7 SOCKET ASSEMBLY, female, 20 con- | Each | le enn | | eo 
tact, type B. R.C. (Dwg. No. C-201- | 
546-1). | ! | 
FM 7-1 | 2Z8694.2 SOCKET ASSEMBLY, 21 contacts, type | Each} 2 |.......... *  * 
7-2 B.R.C. (Dwg. No. C-201-545-4). | 
We chetittetctcGeet 22867 1.41 SOCKET, bakelite, 294,” O.D. x 5” 1.D., | Each 3 plvucadieuentaac ccoec 
lp” thick, 1 contact. (Dwg. No. A-3B- | 
3972). 
Ne esate 2Z8676.35 SOCKET, 6 contact, Catalog No. 3106- | Each De Seeeko | bg | * 
19-12F. (Dwg. No. 125X-122). : 
I 111 2Z8676.37 SOCKET, 6 contacts, straight, type AN- | Each De at etce > . 
3106W-18-125. (Dwg. No. C-55A- | | 
3563). 
|) Cn renter eer 2Z8689-3 SOCKET, female, Catalog No. X-1114 | Each ; | eee | | - 
| 
| | | 
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Red, 19 contact. (Dwg. No. C-55A- 
2954). 


Major 
Com- 
ponent 








4 
PS 
CU 
SG 
PS 
PS | 
CU 
FM 


FM 


M 


SG 


AN 





Ref 
symbol 


121-1 
121-2 


71 


Signal Corps 
stock No. 


322585 


329126 


| 3Z1927 


113 
70-1 
70-2 


72 


er i ts 


we ee ee ee eee: 


Re wwe ee ee eee 


ee 2 ee a 


ee ee ee es 


ee ee ee ee eens 





3Z1950 


3Z1946 





323275-1 
| 


I 
| 
H 


67,4876-12 





6Z4856-23 


6Z4856-22 





624858 


6Z4858-2 


3G1838-27.4 





3G1250-24.10 


3G1100-101 





3G 1250-13.2 


3G1100-54.1 





3G1838-10.5 


3G1839-21 


| GROMMET, black rubber, 14” ID x 


Name of part and description 


FUSE, 1% amperes, cartridge type, Cata- 
log No. 3AG, %, 250 volts. (Dwg. No. 
A-46B-3672). 


FUSE, | ampere, 250 volts, cartridge type, 
Catalog No. 3-AG. (Dwg. No. A-46B- 
2718). 


FUSE, 2 amperes, 250 volts, cartridge 
type, Catalog No. 3-AG. (Dwg. No. 
A-46B-2717). 


FUSE, 3 amperes, 250 volts, cartridge | 


type, Catalog No. 3-AG. 
A-46B- -1109). 


FUSE, 5 amperes, 250 volts, 
cartridge type, Catalog No. 3 
(Dwg. No. A-46B-2719). 


FUSE, holder type, post, 
3-AG. (Dwg. No. A-55A-2716). 


( Dwg. No. 


lg amp., 
-AG. 





144” OD x 14” hole x 4%” long, type 
No. 2283. (Dwg. No. A-25A-4162). 


GROMMET, black rubber, 134” OD x 
146" thick x 1” dia. hole, type No. 2277. 
(Dwg. No. A- 25-3748). 


GROMMET, rubber, 154” OD x 4,” ID, 


359” thick. (Dwg. No. A-25A- 3411). 


GROMMET, rubber, 1” dia. HD, 34” | 
dia. body, Yee dia. hole, 46” long. (Dwe. 
No. 125X-603). 


GROMMET, rubber, 4%” OD x %@" ID x 
lg” thick. (Dwg. "No. A- 25A-3580). 


GROMMET, rubber, 274” OD x %” ID 
x %” thick, type Buna S-K801. (Dwg. 
No. A+ 25A-4413). 


GROMMET, rubber, 27" OD x %”" ID 
X %” thick, type Buna S-K801. (Dwg. 
No. A-25A- ~4414). 


INSULATOR, bakelite, .015 XXXP, 
"x DUG”. (Dwg. No. A-7A-1188). | 


INSULATOR, ceramic, 46” OD x 114” 
long, standoff. (Dwg. No. A-5G-2777). 


INSULATOR, ceramic. (Dwg. No. C- 
5H-3139). 


INSULATOR, 
A-7A-3124). 
4" x 


INSULATOR, grid line, micalex, 14 
333" x M4"; ; strip has 4 holes, two Holes 
are .147” dia., and two are .128” dia.; 

type B. R. C. (Dwg. No. A-7A-3163). 


INSULATOR, laminated phenolic, 33” x 
eas isle has a .144” dia. hole; type 
R. C. (Dwg. No. A-74-4145). 


INSULATOR, polystrene, .935” dia. HD, 
779" dia. body, %” long, #10 (1935) 
hole .375” dia., C bore 44” deep at head 
end. (Dwg. No. 125X-474). 


“Dipole”. (Dwg. No. 


Catalog No. 


Unit | Quan | 
| of | 
; Meas gnuin Ist | 2nd 
| | ech ech 


| Organ Stock 


4th 
ech 


Depot 
stock 


| EE | ED | 








Each 


Each 


Each 


Each 


Each 


| Each | 


Each 





1 


1 


7 


1 


1 


6 














oe ei 





es es 





ee 
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Major | 


Com- 


ponent | 


RT 


PS 


CU 


RT 


Sw 


220 





symbol 


Ce eee es 


ee ee ee es 


ee. ee 


ee eee eee 


ee ee 


er ee re 


ee eee ee ey 


[ewe c mess encweecess 


ee. ee 


eee ee 


SS i es 


Signal Corps 
stock No. 


i 
| 3G1100-110.2 


3G1795-3 


3G1837-32.10 
3G1837-75 
3G1250-8.15 
3G1300-46 
3G1838-26.3 


3G1838-20.10 


3G1838-20.11 
| 3G1100-62 


3G1250-10.4 


3G 1625-6 
3G1621-6.1 
3G1625-6.2 


3G1625-8.1 


ee | 3G1625-8.2 


| 
| 
| 3G.1625-8.3 
| 
| 


sieeeetaee | 3G 1625-8 


| 


| 


| 
| 
| 





Name of part and description 


INSULATOR, porcelain, 67%” x 254" x 
V6", strip has 12 49” dia. holes, type — 


B. R.C., standoff. (Dwg. No. A-7A- 
4108). 


‘INSULATOR, boot, rubber. (Dwg. No. 


A-25H-3723). 


| INSULATOR, standoff, bakelite, 54" 








INSULATOR, standoff, bakelite, 


dia. x 1” long, with 410-24 tapped hole. 
(Dwg. No. A-5G-3012). 


54” 
dia. x 211%” long, both ends tapped 
#10-24. (Dwg. No. A-5G-3028). 


INSULATOR, standoff, ceramic. (Dwg. 
No. A-5F-3296). 


INSULATOR, steatite, 144” OD x 15’ 
long tapped hole in each end, 46-32 
tap x 36” deep, type 1158-04. (Dwg. 
No. A-55E-2778). 


INSULATOR, strip, polystrene, 154” x 
113” x 14”; strip has three holes, two 
holes are *%)” dia., one hole is .035” dia., 
type B. R.C. (Dwg. No. A-7A-3439). 


INSULATOR, terminal block, bakclite, 
1144°x1%"x 34’, three 3g” wide grooves 
at top, 15g” wide grooves at bottom. 
(Dwg. No. 125X-532). 


INSULATOR, terminal block, bakclite, 
114”x 1%’ x 33”, two #6-32 tap holes. 
(Dwg. No. 125X-533). 


INSULATOR, terminal board, ceramic, 
37%” long x 234” wide x 3” thick, 7 
holes, .187” dia. (Dwg. No. A-7A-3618). 


INSULATOR, ultra steatite, or equal, 
1,” OD x 54” long, #6-32 tapped both 
ends 3\,” deep, type B. R. cs (Dwg. 
No. A-dSF-1120). 


INSULATOR, washer, vellutex, .171" 
ID x .875” OD x .031” thick. (Dwg. 
No. B-29G-3659). 


INSULATOR, washer, vellutex, .147’ 
ID x 375” OD x lg” thick. (Dwg. No. 
B-29G-3217). 


INSULATOR, washer, vellutex, .218” 
ID x .875” OD x .03L” thick. (Dwg. 
No. B-29G-3502). 


INSULATOR, washer, vellutex, .173” 
ID x .500” OD x !y" thick. (Dwg. No. 
B-29G-3390). 


INSULATOR, washer, vellutex, .169” 
ID x 500” OD x .050” thick. (Dwg. 
No. A-41A-2592). 


INSULATOR, washer, vellutex, 19” x 
A477 x 500” OD x 031” thick. (Dwg. 
No. B-29G-3236). 


INSULATOR, washer, vellutex, .250” 
ID x 500" x 031” thick. (Dwg. No. 
B-29G-3460). 


| 


of 





Kach 





hm SS ee ee a 7 ee ee 


Each | 





Each 


Each 
Each 


Each 





Each 





Each | 
| 
Hach 





| 
Kach | 
Kach 


Each 


Kach 


Each 


ach 
| 


Each | 





Unit | Quan 
per 
meas equip 





11 


36 


33 


, Organ Stock 





| 8rd | 4th 


Deps 
SUKK 


a es 


' 
, ‘ 
. . 
‘ ' 
« ’ 








ech enh 
« | « 
| 
| 
| 
| 
| 
| 
' 
* 2 











sewee se 








ee ee 


I 120-1 
120-2 


Signal Corps 
stock No. 


2Z5988-21 


| 27,5884-3 





225952 


I | 119-1 to | 275886 
119-3 


PS 35-1 to 
35-4 
CU 134 
RT | 190-1 to 
190-4 
i 3d Nn (Pee 
POLY Scena: 
) id Cea ner aera 
RT 160 
AN 46 
FM 13 
I 116 
I 118 
FM 12 
I 117 
PS 43 
PS 44 


225927 


325025 


3Z9903A-12/1 


3H900-1.5-1 


3H900-4-1 


3H900-1.25 


3H900-7-1 


3H900-3-2 


| 3H900-0.04 


3H900-10-+ 





LAMP ASSEMBLY, jewel and brkt. (2 


Name of part and description 


filament transformers), amber, 1.250” 
dia., Catalog No. 75. (Dwg. No. A- 
55A- 1267-2). 


LAMP ASSEMBLY, jewel and brkt., in- 
dication 3 different circuit breakers red, 
1.250” dia., Catalog No. 75. (Dwg. No. 
A-55A-1267-1). 


LAMP ASSEMBLY, red, jewel, type 50. 
(Dwg. No. A-55A-1526). 


LAMP, bayonet base, 6.3 volts, .15 amps., 
type T-47. (Dwg. No. A-46A-3560). 


LAMP, candelabra base, 115 volts, 6 watt, 


type S-6. (Dwg. No. A-46A-4189). 


LAMP, pilot light, 6.3 volts, 4 watt, type 
No. 44. (Dwg. No. A-46A-1621). 


SOCKET, pilot light. (Dwg. No. A-55A- 
1115- -2), 


SOCKET, pilot light. (Dwg. No. A-47A- 
3220). 


SOCKET, pilot light, meter. (Dwg. No. 
A-47A-3539). 


WATTMETER AMMETER, head di- 
mensions, 314” dia. x 19%", body dimen- 
sion 236" dia. x 1144” with two 14” x 28 
studs protruding out 1” bakelite case, 
scale limit are 0-10 ma., and 0-LIKW 
type DO41-44-46.(Dweg. No. 554-3530). 


BUTTON, switch, bakelite, black, 739’ 
OD x Vy" , counterboard .350, 144” deep 
ID x 14” long. (Dwg. No. A-5A-4082). 


CIRCUIT BREAKER, ‘Blower’ S. P., 
117.5 volts, 1.5 amp., type Pam-1515- 
CS-1. (Dwg. No. B-20C-3590). 


CIRCUIT BREAKER, D. P., 117.5 volts, 


4 amps., type 2163-4. (Dwg. No. C- 
20C-3534). 


CIRCUIT BREAKER, D. P., 117.5 volts, 


1.25 amps., type 2163-1.25. (Dwg. No. 
C-20C-3558). 


CIRCUIT BREAKER, “Heater” S. P., 
117.5 volts, 7 ey , type Pam-1515-7. 
(Dwg. No. B-20C-2783). 


CIRCUIT BREAKER, S. P., 117.5 volts, 
3 amps., type AM-1515-3. (Dwg. No. 
B-20C-3557). 


CIRCUIT BREAKER, S.P.S.T., 117.5 
volts, .040 to .050 amps., curve special, 
type AM-1515-RS-01. (Dwg. No. 
B-20C-2826). 


CIRCUIT BREAKER, 8.P.S.T., 117.5 
volts, 10 amps., curve #1, type AM- 
1515-10. (Dwg. No. B-20C-3591). 





Unit 
of 
meas 


Each 


Each 


Each 


Each 


Each 


Each 
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Each 
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Each 
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wwevewssee 
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Depot 
stock 


221 


Major 
Com- 
Ponent 


SG 


PS 


FM 


M 


RT 


CU 


CU 


SG 


SG 


CU 


CU 


222 


Ref 
symbol 


Se es 


110 


105-A 


105-B 


40 


ree. Se ee 


106 . 


46 


124 


140 


123 


122 


112 


ee ee eee ey 


15 


100 


94-1 
94-2 


Signal Corps 
stock No. 


273194-11 
27,7590-53 
3Z,9825-60.5 
3Z,9824-275.2 
3Z9824-275.3 
3Z8220A/S1 
37,9825-60.4 
3Z9824-250 
3Z9825-62. 108 
3Z9825-60.2 
3Z9849.22 
3Z9849.39 
37,9849.10 
37,9864.2 
27,7 269.47 

| 27,7267 12 

27,7269.100 

27,7 269.84 


2Z27269.110 





Name of part and description 


| CONTACT, used on lobe switch, Russell 


( 





Flee. Assem. No. X794-B. (Dwg. No. 
A-26C-4230). 

RELAY, used for motor reversing, D. P. 
100 W. V., type B. R. C., part No. 
(Dwg. No. B-45A-3508). 


SWITCH, attenuator rotary, 2-section, 


5-position, type H. (Dwg. No. B-20A- | 


2862) 


SWITCH, interlock, 250 volts, 3 amps. 
or 125 volts, 5 amps., push button, 
type CH-7190. (Dwg. No. A-20F-2776). 


SWITCH, interlock, D.P.S.T., 115 volts, | 


7 amps., push button, type M-75957- 
W3. (Dwg. No. A-20F-3866). 


SWITCH, lobe antenna, type X-902-A, 
S.C. type SW-220-A. (Dwg. No. 206- 
730). 


SWITCH, mixer, crystal to Var-Osc., 
rotary, 2-position, type H. (Dwg. No. 
B-20A-3193). 


SWITCH, push button, 125 volts, 1 amp., 
S. P. type 3391. (Dwg. No. A-20}- 
4098). 


SWITCH, “Range Selector,” 4-position, 
10-pole, type 4BH x 6832X. (Dwg. No. 
B-20A-3669). 


SWITCH, rotary, test, 3-position, 3- 
wafer, type QH3. (Dwg. No. B-20D- 
3260). 


SWITCH, “Toggle”, D.P.D.T., 30 volts. 
15 amps., antenna reversing, type 
88254. (Dwg. No. A-20C-3100-1). 


SWITCH, “Toggle,” on-off, S.P.S.T., 117 
volts, Ll amp., tvpe No. 8803-K5. (Dwg. 
No. A-20C-3663). 


SWITCH, “Toggle,” power, S.P.S.T., 
250 volts, 3 amps., tvpe 8909-K119. 
(Dwg. No. A-20C-1263). 


SWITCH, “Toggle,” tvpe “NF”, tum- 
bler, Catalog No. 6808.9 (Dwg. No. 
125X-93). 


POTENTIOMETER, 4 ohms, +20%, 
1 watt, tvpe No. S1-010-1667, carbon. 
(Dwe. No. A-10A-3371). 


POTENTIOMETER, 125 ohms, +20%, 
1 watt, type J, carbon linear. (Dwg. 
No. GA-10B-2863). 


POTEN TIOMETER, 3000 ohms, +20%%, 
14 watt, type 35. (Dwg. No. A-10B- 
3096). 


POTENTIOMETER, 3000 ohms, + 20%, | 


15 watt, type 35. (Dwg. No. A-10B- 


3095). 


POTENTIOMETER, 3500 ohms, + 20%, 
lo watt, type 35. (Dwg. No. A-10B- 
3098). 


Unit | Quan 
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Each | 2 
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Each 1 
Each | 1 
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| Each | 1 
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Each 1 
Each 1 
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Each 1 
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Depo: 
stock 





Major |' Ref 
Com- symbol 
ponent : 
I 108 
CU 92 
RT 89-1 to 
89-2 
CU 96 
SG 4 
CU 97 
CU 93, 
I 106 
RT 92 
RT 91 
CU 95-1 
95-3 
RT 90 
I 109 
SG 13-1 
13-2 
SG 14 
RT 86 
SG 12 
RT 93-1 to 
93-4 
SG 11-1 
11-2 


Signal Corps 


stock No 
27,7269.48 
22,726.86 
27,7271-43 
27,7271-101 
22,7272-13 
22,7272-88 
27,7272-50 
22,7273-30 
227284 .61 
27,7284.62 
27,7284.60 
3Z,7006-3 
3Z,7075-5 
37,5995-20 
37,5996-12 
37,5997-9 
3Z.6004E5-5 


3Z6004.A7 


3Z6005-53 


Name of part and description 


BO ets 5000 ohms, + 10%, 
2 watt, t No. $33-010-338, carbon 
linear. "(Dw g.N 0. B-10A-3540). 


POTENTIOMETER, 5000 ohms, + 20%, 
% watt, type No. 35. (Dwg. No. A~ 
10B-3094). 


POTENTIOMETER, 100,000 ohms, 
+10%, \% watt, type 35, carbon linear. 
(Dwg. No. A-10A-3147). 


POTENTIOMETER, intensity control, 


160,000 chms, +20%, 2 watt, type J. 
(Dwg. No. A-10B-3099). 


POTENTIOMETER, audio, 250,000 
ohms, +10%, 2 watts, » type J. +20% 
carbon. (Dwg. No. A-10B-3085). 


POTENTIOMETER, ‘“Focus,’’ 360,000 
ohms, +20%, 2 watts, type J. (Dwg. 
No. A-10B-3097). 


POTENTIOMETER, 500,000 ohms, 
+2%, % watt, type No. 35. (Dwg. 
No. A-10B-3093). 


POTENTIOMETER, “sensitivity” con- 
trol, 1 megohm, + 20%, 4 watts, type C, 
carbon. (Dwg. No. A-10A-3556). 


POTENTIOMETER, dual, 1 megohm, 
+10%, 114 watt, type J, carbon. (Dwg. 
No. B-10A-3172). 


POTENTIOMETER, dual, 2 megohms, 
+10%, 1 watt, type C, carbon. (Dwg. 
No. B-10A-3108). 


POTENTIOMETER, dual, 2 megohms, 
each section, +20%, '4 watt, type 35. 
(Dwg. No. A-10B-2767). 


RHEOSTAT, 6 ohms, +10%, 25 watt, 
wire-wound, type H. (Dwg. No. B- 
10A-3109). 


RHEOSTAT, 75 ohms, +10%, 3 watt, 
wire-wound, type B. R.C. (Dwg. No. 
G-B-9A-3538). 


RESISTOR, 5.5 ohms, +5%, 1/10 watt, 
carbon, type MB-1/3. (Dwg. No. 
C-9B6-3379). 


RESISTOR, 6 ohms, +5%, 1/10 watt, 
carbon, type MB-1/3. (Dwg. No. 
C-9B6-3380). 


RESISTOR, 7.8 ohms, +2%, !4 watt, 
wire-wound, type W-W-7. (Dwg. No. 
A-9C3-532). 


RESISTOR, 45 ohms, +5%, 1/10 watt, 
carbon, type EB. (Dwg. No. C-9B6- 
3382). 

RESISTOR, 47 ohms, +10%, 15 watt, 
carbon, type EB. (Dwg. No. A-9B1-46). 


RESISTOR, 49.5 ohms, +5%, '% watt, 
carbon, type MB-1 / 3. (Dwg. No. 
_C-9B6-3381). 
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Major 
Co 
ponent 





CU 


RT 


CU 
RT 


RT 


SG 


RT 
SG 


RT 
CU 
SG 
CU 
CU 
RT 
FM 


CU, 


CU 


CU 
RT 
SC 
CU 


RT 


224 


10 


°S 


woreeerorcacansese 


16 
53-1 to 
53-4 


72 
85 


17 


76 
18 


73-1 to 
73-3 


54-1 to 
54-3 
52-1 to 
52-4 

17 


74 


55 


atock Nov 
3Z6008B2-6 
3Z6010-36 
3Z6010-117 
3Z6022-9 
3Z6028-63 
3Z6033-20 
3Z6045-15 
326047-5 
3ZK6047-12 
3Z6070-18 
3RC20BE911J 
324567 
3Z6100-80 
3Z6120-25 
3Z6150-79 


3Z6180-8 


3Z6220-3 


3Z6220-12 


3Z6270-19 


Name of part and description 


RESISTOR, 82 ohms, +10%, % watt, 
type EB. (Dwg. No. A-9Bi-4 9). 


RESISTOR, 100 ohms, +10%, \% watt, 
oral type EB. (Dwg. No. A-9B1- 


RESISTOR, Pa ohms, + 10% 10 watt, 
wire-wound KOOLOHM- 10K. 
(Dwg. No. AS -3904). 


RESISTOR, 220 ohms, +10%, 14 watt, 
carbon, bakelite insulation, type EB. 
(Dwg. No. A-9B1-54). 


RESISTOR, 250 ohms, +10%, \% watt, 
0a” type EB. (Dwg. No. A-9B1- 
9). 


RESISTOR, — one Garo 5 watt, 


wire-wound M-5K. 
(Dwg. No. 1-90 3668). 

RESISTOR, 450 ohms, +5%, % watt, 
carbon, type EB. (Dwg. No. C-9B6- 


RESISTOR, 470 ohms, +10%, 4% watt, 
ee. type EB. (Dwg. No. A-9B1- 


RESISTOR, 470 ohms, +10%, 1 watt, 
Si type GB. (Dwg. No. A-9B2- 


RESISTOR (heater). 700 ohms, +10%, 
20 watt, type CANDOHN-FM. (Dwg. 
No. A-91)-4185). 


RESISTOR, 900 ohms, +5%, % watt, 
ania type EB. (Dwg. No. A-9B3- 
D). 


RESISTOR, 1000 ohms, +10%, 1% watt, 
carbon, bakelite insulation, type EB. 
(Dwg. ‘No. A-9B1-62). 


RESISTOR, 1000 ohms, + 10%, 1 watt, 
oe type GB. (Dwg. No. A-9B2- 


RESISTOR, 1200 Sai + 10%, 25 watt, 
wire-wound, t KOOLOHM- 25K. 
(Dwg. No. A-9 4084). 


RESISTOR, 1500 ohms, +10%, 1% watt, 
fixed, carbon, type EB. (Dwg. No. A- 
9B1-64). 


RESISTOR, 1800 ohms, +10%, 1 watt, 
type GB. (Dwg. No. A-9B2-65). 


RESISTOR, 2200 ohms, + 10%, 2 watt, 


fixed, carbon, type EB. (Dwg. No. A- 
9B1-66). 


RESISTOR, 220 ohms, +10%, 1 watt, 


carbon, type GB. (Dwg. No. A-9B2-66). 


RESISTOR, 2700 ohms, +10%, % watt, 


Each 


Each 


Each 


Each 


Each 


Each 


Each 


Each 


Each 


Each 


Each 


Each 


Each 


Each 


Each 


carbon, type EB. (Dwg. No. A-9B1-67). | 
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CU 
RT 
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89 
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59-1 to 
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68-1 to 
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18-1 


18-2 


20 
87 


57 
63-1 to 
63-2 


70-1 to 


Signal Corpe 
stock No. 


32Z6270-6 


3Z6330-23 


3Z6330-13 


32Z6390-3 


326380 


3Z6400-23 
3Z6470-27 
32Z6470-8 


3RC20BE672K 


3RC30BE562K 


3Z6568-5 


3Z6568-10 
32Z6568-24 
3Z6610-57 


3Z6610-59 


3Z6613-6 
3Z6620-106 


3Z6622-10 


3Z6622-11 


3Z6627-8 








—_—— ee | ce Ee ee ee 


Name of part and description of 
meas 
RESISTOR, 2700 ohms, +10%, 1 watt, | Each 
type GB. (Dwg. No. ’ A-9B2-67 ye 
RESISTOR, 3300 ohing: £ 10%, 5 oa) Each 
fixed carbon, type E (Dwe O. 
A-9B1-68). 
RESISTOR, 3300 ohms, +10%, 1 watt, | Each 
carbon, type GB. (Dwg. No. ‘A-9B2-68). 
RESISTOR, 3900 ohms, +10%, 4 watt, | Each 
carbon, type EB. (Dwg. No. A-9B1-69). 
RESISTOR, 3900 ohms, +10%, 1 watt, | Each 
carbon, type GB. (Dwg. No. A-9B2-69 9). 
RESISTOR, 4000 ohms, +5%, 10 watt, | Each 


wire-wound, type KOOLOHM-10K. 
(Dwg. No. A- -3860). 


RESISTOR, 4700 ohms, +5%, % watt, | Each 
fixed, carbon, type EB. (Dwg. No 
A-9B1-175). 


RESISTOR, 4700 ohms, + 10%, % watt, 
carbon, type EB. (Dwg. No. A-9B1-70). 


Each 


RESISTOR, 5600 ohms, + 10% TE Each 


type EB. (Dwg. No. A-9B 


RESISTOR, 5600 ohms, +10%, 1 watt, 
(Dwg. No. 


Each 
fixed, carbon, type GB 
A-9B2-71). 


RESISTOR, 6800 ohms, + 10%, 1% watt, 
carbon, type EB. (Dwg. No. A-9B1-72). 


RESISTOR, 6800 ohms, + 10%, 1 watt, 


Each 


Each 
carbon, type GB. (Dwg. No. A-9B2-72). 


RESISTOR, 6800 ohms, +10%, 2 watt, 
fixed, carbon, type S2. (Dwg. No. A- 
9B4-7 2). 


RESISTOR, 10,000 ohms, +10%, % 
watt, carbon, type EB. (Dwg. No. 
A-9B1-74). 


RESISTOR, 10,000 ohms, + 10%, 1 watt, 
carbon, type GB. (Dwg. No. A-9B2-74). 


RESISTOR, 13,000 ohms, +5%, 10 watt, 
type KOOLHOM-10K. 
A-9C-3736). 


RESISTOR, 20,000 ohms, +5%, 10 watt, 
wire-wound, type KOOLOHM- 10K. 
(Dwg. No. A-9C-3246). 


RESISTOR, 22,000 ohms, +10%, % 
watt, carbon, type EB. (Dwg. No. 
A-9B1-78). 


Each 
Each 


Each 


Each 
(Dwg. No. 


Each 


RESISTOR, 22,000 ohms, +10%, 1 watt, 
fixed, carbon, type GB. (Dwg. No. 
A-9B2 —78). 


RESISTOR, 27,000 ohms, +10%, 1 watt, | Each 
carbon, type GB. (Dwg. No. A-9B2-79). 


Each 
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Maj Ref Signal C Unit Quan ail 3rd ! 4th 
i 
Com. symbol stock No Name of part and description of per ech ae 
ponent . meas | equip | Ist | 2nd 
ech ech | 
CU 55 | 3ZK6633-20 RESISTOR, 33,000 ohms, +10%, 14 | Each| 1. |.......... a 
watt, fixed, carbon, type EB. (Dwg. | 
No. A-9B1-80). | | 
CU | 79-1 to | 3Z6633-1 RESISTOR, 33,000 ohms, + 10%, 1 watt, | Each| 6 ee je 
79-6 type GB. (Dwg. No. A-9B2-80). | | | 
I 4 3Z6633-19 RESISTOR, 33,000 chms, + 10%, 2 watt, | Each DY eau bs : | . = 
fixed, carbon, type S2. (Dwg. No. A- 
9B4-80). | | 
CU 52 3Z6647-5 RESISTOR, 47,000 ohms, +10%, 14 | Each | ne eee * ° . 
watt, type EB. (Dwg. No. A-9B1-82). | | 
RT 84 3Z6647-19 RESISTOR, 47,000 ohms, + 10%, 1 watt, | Each p a ees : . : : 
fixed, carbon, type GB. (Dwg. No. | | 
A-9B2). | 
I 6 3Z6650-116 RESISTOR, 50,000 ohms, 10%, 1 watt, | Each ja eee oad | ‘ | . | , 
carbon, type GB. (Dwg. No. A-9B2- 
3544), | . 
CU 62-1 to | 3Z6656-18 RESISTOR, 56,000 ohms, +10%, 14 | Each 2 : . . : 
62-2 watt, type EB. (Dwg. No. A-9B1-83). | 
CU 88 3Z6656-12 RESISTOR, 56,000 ohms, + 10%, 1 watt, | Each eo meee, - : * : 
type GB. (Dwg. No. A-9B2-83). | 
CU | 80-1to | 3ZK6668-14 RESISTOR, 68,000 ohms, +10%, 1 watt, | Each} 9 |...) * | * ) * * 
80-3 fixed, carbon, type GB. (Dwg. No. | | 
RT 53-1 to A-9B2-84). ! 
53-4 : 
SG 8-1 to | | 
8-2 
CU 63-1 to | 3RC20BE823K | RESISTOR, 82,000 ohms, +10%, % | Each 2 . . : : | . 
63-2 watt, type EB. (Dwg. No. A~9B1-85). | 
RT | 50-1 to | 3Z6700-61 RESISTOR, 100,000 ohms, +10%, 13 | Each| 5 ej # ie) e 
50-5 watt, carbon, type EB. (Dwg. No. 
A-9B1-86). | 
CU 81-lto | 3RC30BE104K | RESISTOR, 100,000 ohms, +10%, 1! Each} 11. |.......... : * | : ? 
81-4 watt, carbon, type GB. (Dwg. No. | 
RT 67-1 to A-9B2-8b6). 
67-6 | 
I 7 | 
CU 64-1 to | 3Z6712-2 RESISTOR, 120,000 ohms, +10%, 1% | Each Os boss: * : | . ? 
64-6 watt, carbon, type EB. (Dwg. No. | 
A-9B1-87). 
CU 90-1 to | 3RC380BE124K | RESISTOR, 120,000 ohms, +10%, 1 | Each] 10 : ° . | : 
90-3 watt, carbon, type GB. (Dwg. No. | 
RT 83-1 to A-9B2-87). | 
83-5 | 
PS | 22-1 to | 
22-2 | 
CU 65 3267 15-24 RESISTOR, 150,000 ohms, +10%, !4 | Each ' ee bs | be : | : 
watt, carbon, type EB. (Dwg. No. | | 
A-9B1-88). | | 
CU 82-1 to | 8RC30BE154K | RESISTOR, 150,000 ohms, +10%, 1 tu... Leased atergle, ues smc emee | re I, een 
&2-5 watt, fixed, carbon, type GB. (Dwg. | | 
: No. A-9B2-88). | | 
PS 21 83RC40AE154M | RESISTOR, 150,000 ohms, +20%, 2| Each} 10 (uuu... : : : | ‘ 
watt, carbon, type S2. 9 (Dwg. No. | ; 
A-9B4-26). 
CU : 66 3267 18-3 RESISTOR, 180,000 ohms, +1%, 16 | Each 1 ! + * | - «= 
| | 


| watt, type EB. (Dwg. No. A-9B1-89). 
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RT 


CU 
RT 


SG 


CU 


Bt 


CU 


RT 


SG 


CU 


CU 


CU 


CU 
RT 


CU 


RT 


RT 


PS 


Ref 


25 


80-1 
80-2 


67 
72-1 to 


5-1 to 
5-2 


87-1 to 
87-8 


19-1 to 
19-3 


60-1 to 
60-2 


78-1 to 
78-4 


71-1 
71-2 
83-1 to 

12 


69-1 to 
69-5 
88-1 to 
88-2 


2-1 to 
2-6 
91-1 to 
91-2 
82-1 to 
82-4 


a7 


10-1 
10-2 


17 


Signal Co 
stock No" 


3Z6718-7 


3RC30BE204J 


3Z6722-5 


3Z6722-15 


3RC40A E224M 


3Z6727-9 


3RC30BE274K 


32Z6733-17 


3RC30BE334K 


3Z6739-5 


3267394 


3Z6747-6 


3RC30BE474K 


3RC41 BE564K 


3Z6768-14 


| 326768-6 


3RC30BE684K 


3RC40AE6841K 


Name of part and description 


+10%, 1 


RESISTOR, 180,000 on 
B. (Dwg. No. 


watt, carbon, t type G 
A-9B2-89). 


RESISTOR, 200,000 ohms, +5%, 1 watt, 
fixed, carbon, type GB. (Dwg. No. A- 
9B2-3755). 


RESISTOR, 220,000 ohms, +10%, 1% 
watt, carbon, type EB. (Dwg. No. A- 
9B1-90). 


RESISTOR, 220,000 ohms, +10%, 1 
watt, carbon, type GB. (Dwg. No. A- 
9B2-90). 


RESISTOR, 220,000 ohms, +20%, 2 
watt, carbon, tvpe S2. (Dwg. No. A- 
9B4-27). 


RESISTOR, 270,000 ohms, +10%, % 
watt, carbon, type EB. (Dwg. No. A- 
9B1-79). 


RESISTOR, 270,000 ohms, +10%, 1 
watt, carbon, type GB. (Dwg. No. A- 
9B2-91). 


RESISTOR, 330,000 ohms, +10%, 1% 
watt, carbon, type EB. (Dwg. No. A- 
9B1-92). 


RESISTOR, 330,000 ohms, +10%, 1 
watt, carbon, type GB. (Dwg. No. A- 
9B2-92). 


RESISTOR, 390,000 ohms, +10%, 4 
watt, fixed, carbon, type EB. (Dwg. 
No. A-9B1-93). 


RESISTOR, 390,000 ohms, +10%, 1 
watt, carbon, type GB. (Dwg. No. A- 
9B2-93). 


RESISTOR, 470,000 ohms, +10%, 1% 
watt, fixed, carbon, type EB. (Dwg. 
No. A-9B1-94). 


RESISTOR, 470,000 ohms, +10%, 1 
watt, carbon, type GB. (Dwg. No. A- 
9B2-94). 


RESISTOR, 560,000 ohms, +10%, 2 
watt, type B-2. (Dwg. No. A-9B4-95). 


RESISTOR, 600,000 ohms, +20%, 2 
watt, fixed, carbon, type S-2. (Dwg. 
No. A-9B4- ~3219). 


RESISTOR, 680,000 ohms, +10%, !4 
watt, carbon, type EB. (Dwg. No. A- 
9B1-96). 


RESISTOR, 680.000 ohms, +10%, 1 
watt, carbon, type GB. (Dwg. No. A- 
9B2-96). 


RESISTOR, 680,000 ohms, 
Watt, carbon, type S-2. (Dwg. No. A- 
9B4-96). ; 


+10%, 2! 
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Each 
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Each 
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Major 
Com- 
ponent 





CU 


RT 


CU 


CU 


RT 


CU 
RT 


CU 


RT 
RT 


SG 
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Ref 
symbol 


70 


79-1 to 
79-6 


1-1 to 
1-4 
16-1 to 
16-4 


61 


71-1 to 
71-4 


69 


Seen mmwameweranrree 


ee ee ee ey 


Ce ee 


re er ay 


Signa] C 
stock Noe 


326782 


3Z6801-43 


3RC30BE105K 


3Z6801-78 


3Z6801A5-—7 


3RC30BE155M 
3Z6802A2-5 
3RC30BE225K 
326840 
2Z8650.5 
2Z1X8684—5 


2Z8663-1 


2Z8678.92 


| 278761-14 


ee ey 


ee ee ee ee 


rr eee eee ee 


ee ee as 


eee ee 


228677 .30 
2Z8677.5 

2Z8678.93 
2Z8674.15 
2Z8678.91 


2Z8795.1 


Unit 


SE EE ee 


watt, fixed, carbon, type EB. (Dwg. 


No. A-9B1(3253). 
SOCKET, bakelite, fcr mounting stand- ; Each 

ard octal tubes, type 9950, 8 contacts. . 

(Dwg. No. A-15B-1462). | 


SOCKET, kakelite, 10 c-ntacts, f rcath- | Fach 


Name of part and description of 
meas 

RESISTOR, 820,000 ohms, +10%, % | Each 
watt, type EB. (Dwg. No. A-9B1-97). 

RESISTOR, 1 megohm, +20%, 14 watt, | Each 
fixed, carbon, type EB. (Dwg. No. A- | 
9B1-31). 

RESISTOR, 1 megohm, +10%, 1 watt, | Each 
carbon, type GB. (Dwg. No. A-9B2-98). 

RESISTOR, 1 megohm, +20%, 2 watt, | Each 
fixed, carbon, type S-2. (Dwg. No. A- 
9B4-31). 

RESISTOR, 1-5 megohm, +10%, % | Each 
watt, type EB. (Dwg. No. A-9B1-100). 

RESISTOR, 1-5 megohms, +20%, 1 | Each 
watt, carbon, type GB. (Dwg. No. A- 
9B2-32). 

RESISTOR, 2.2 megohms, +10%, 14 | Each 
watt, fixed, carbon, type EB. (Dwg. 

No. A-9B1-102). 

RESISTOR, 2.2 megohms, +10%, 1 | Each 
watt, carbon, type GB. (Dwg. No. A- 
9B2-102). 

RESISTOR, 40 megohms, +20%, % | Each 


ode Ray tube, type 9450. (Dwg. No. 
B-15B-3864). 


SOCKET, ceramic, 7 ce ntacts, type 247. 
(Dwg. No. A-15A-1123). 


SOCKET, ceramic, 8 ccntacts, cctal. 
(Dwe. No. A-15A-3760). 


SOCKET, mica-“lled bakelite, 4 pr. ng, 
f>r mounting crystal, type 9&8. ( 
No. A-15B-2090). 


SOCKET, mica-fllcd bLakelite, midget 
(Dwg. No. A-15C- 


Dwg. 


Kach 
type, 7 c ntacts. 
3746). 


SOCKET, mica-filled bakelite, 7 prong, 
No. A- 


Each 
midget, type 78-7P. (Dwg. 


15C-1041). 


SOCKET, mica-filled bakelite, for mcunt- 
ing standard cctal tubes, 8 prongs. 
(Dwg. No. A-15B-1142). 


SOCKET, molded, for high voltage recti- 
fiers, type 77A4T, 4 contacts. (Dwg. 
No. A-15B-2779). 


SOCKET, tube ceramic for mounting 
standard octal tubes, type 40C-VI1E, 
8 prong. (Dwg. No. A-15A-2739). 


Each 


Each 


SOCKET, tube, steatite, for mounting | Each 
standard octal tubes, type #40C-1EU, 


8 prong. (Dwg. No. A-15A-1651-1). 
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Name of part and description 





2Z8759.4 





SOCKET, tube, white porcelain, 4 con- 
sae} type 209. (Dwg. No. B-15A- 


2Z9634.35 TRANSFORMER, AF modulator, pri- 
mary, sec ndary ratio, type 467-011- 
211. (Dwg. No. C-12D-2935). 


2Z9638-14 TRANSFORMER, blocking oscillator, | Each Dee i 
tertiary winding, type 467-001-210. 
(Dwg. No. C-12A-2949). 


RT 112 229643 .44 TRANSFORMER, eye tuning, permea- | Each 1 
bility tuned. (Dwe. No. B-13H-3133). 


PS 57 2Z9611.127 TRANSFORMER, filament, type 464- 
OO1-111. (Dwg. No. D-12A-2792), 
Pri. 117.5 V., 60 C. PS. 


PS 56 2Z9611.126 | TRANSFORMER, aaa A type 
: 001-110. (Dwg. No. _P- BA 
Pri. 117.5 V.. 60 C. P 


CU 125 2Z9613.118 TRANSFORMER, filament, type #463- , Each j CR Dvn GE. ach |e aera | AONE Pee 
001-118. (Dwe. No. C-12A-3155). | 


J 105 2Z9611.132 TRANSFORMER, filament, single, type | Each jeans (eee eee a SS ene 
#464-001-130. (Dwg. No. C-12D-3554). 
1 


CU 126 | 2Z9613.198 TRANSFORMER, high voltage, and fila- | Each| 1 |......... 2 
ment, type #463-001-210. (Dwg. No. 
D-12.4-3527). 


RT 119 


RT 118 


wow weee ne sf wm mmm seal ewe coms ree 


Each | As neers: 


weer eercoal! eaveve- see 


or ee 


RT 106 2Z9643.37 TRANSFORMER, Ist I. F. permeability | Each | AE eae pce eee 
tuned. (Dwg. No. B-13A-3132). 

RT 107 2Z9643.41 TRANSFORMER, 2nd I. F. permea- | Each Peet) Ole jaiSates |stats 
bility tuned. (Dwg. No. B-13H-3131). 


RT 108 2Z9643.40 TRANSFORMER, 3rd I. F. permeability | Each L ive. 2 
tuned. (Dwg. No. B-13H-3134). 


RT 109 229643.39 TRANSFORMER, 4th I. F. permeability | Each s a eee ant eee 
tuned. (Dwg. No. B-13H-3129). 


RT 110 2Z9643.38 aad: (Deak 5th I. F. permeability | Each De Uzestoress a ee Den 
tuned. g. No. B-13B-3128). 


I 102 2Z9612.65 TRANSFORMER, plate, impedance | Each ja eee Bee lye ax 
maven. Ue high vo tage, single, type 
2P82. (Dwg. No. D-12B-3553). 


PS 58 2Z9612.64 TRANSFORMER, plate, high voltage, | Each 1 : 


ear ormneeef = =——__ we women eoe 


type #465-001- ~142. (Dwe. o. D-12A- 
2786). 


sewer o nese | co eetmenve 


wove enrece 


eooeearses 


PS 59 2Z9612.61 TRANSFORMER, plate, low voltage, | Each We tices: Oe cette! 
iron core, type #465-001-141. (Dwg. 
No. D-12A-2811). 


SG 104 2Z9613.133 TRANSFORMER, power and filament | Each | Ca (eee in| Roe 
and hi voltage type #463-001-126. 
(Dwg. No. D-12A-1319). 

I 103 2Z9613.132 ee aehwer i power, multiple wind- | Each 1 : 


3551). Pri. 117.5 V., C. P.S. 


ee 


Pr ee 


ing, type 2P84. (Dwg. No. D-12A- 

RT 111 2Z29643.43 TRANSFORMER, 2nd detector, Neg Each De tcoetsace Or We hae hoe ree: - 
ability tuned. (Dwg. No. B-13 -3130). 

I 101 2Z96 12.60 TRANSFORMER, plate, selsyn, input, | Each | a Pen Sete leetemate be 
type 2P83. (Dwg. No. C-12C-3550 550). 


229 











| Orzan Stock | 
Major Ref Signal Corps Unit Quan | 3rd Ath | Depot 
Com- symbol stock No. Name of part and description of per ech ech | stock 
ponent meas | equip | Ist 2nd | 
ech ech | — 
I 104 2Z9957-28 TRANSTAT, auto, type 2P81. (Dwg. | Each D Woeentces on 
No. D-12A-3552). 
BO Ai eae 2J6H6 TUBE, VT-90 type, (6H6), 6.3 volts, | Each 1 : esste i 
0.3 ampere. 
Ree ete ee 23655 TUBE, VT-94 type, (6J5), 6.3 volts, | Each 3 . ee ene: 
SG 0.3 ampere. 
RT ....| 2J6V6GT TUBE, VT-107-A type, (6V6GT), 6.3 | Each 1 : eS 
CU volts, 0.45 ampere. | 
CU ......| 2J6AC7 TUBE, VT-112 type, (6AC7)....................| Each 3 . eS | eee 
ee bodetigsnc see! 2J6SJ7 TUBE, VT-116 type, (6SJ7)....0020 0... Each 3 : 7 | sates, 
PS ...| 2J2XK2 TUBE, VT-119 type, (2X2), 2.5 volts,| Each; 3 | * ee eee 
1.75 amperes. | 
PS | 2J6X5GT TUBE, VT-126B type, (6X5GT).............. Each ey — 
To jw ee.| 2I6X6G TUBE, VT-168A type, (6Y6G), beam | Each| 1 * meas 
power amplifier. | 
SG fe. 2J5X3-G TUBE, VT-197A type, (5Y3-G), full | Each! 1 |... rer 
wave high-vacuum rectifier. | 
SG ‘discribe es: 2J9002 TUBE, VT-202 type, (9002).........0....0002.... Each Binet. ee teas 
POE ee Beene ance! 2J6E5 TUBE, VT-215 type, (6E5), electron | Each 2 . |ev steele 
I ray-tube. 
| ny Berean nee 2J100TH TUBE, VT-218 type, (JOOTH)........00........ Each l aed ES eee ty cet 
Tool... 2.) 2J6SL7-GT TUBE, VT-229 type, (6GSL7-GT).............| Each 4 : ene ere eres 
RT = .....) 2J6SN7-GT TUBE, VT-231 type, (6SN7-GT), twin | Each 2 . _ ee 
I tricde ampere. | | 
CU _ 
PS - 255V4G TUBE, VT-244 type, (5U4G)...............] Each} 3 * eae 
RT a ' 2V2C26 TUBE, VT-( _) type, (2C26) ..00000.0........ Each 3 : oe 
RT | is soe 2V3E29 TUBE, VT-( _ ) type, (829). 22.0000...) Each 1 . is ees 
CU _ oo. . 2J5CP1 TUBE, VT-( _) type, (6CP1)...............| Each 1 . 7 ies 
| 
RT ae . | 2V6C4 TUBE, VT-( _) type, (6C4).0000 on... Fach 1 ° | conte 
RT — _  2V6AG5 TUBE. VT-( _) type, (6AGS)_00 | Each 7 . yee | “a 
BE? Wats tae 2V6AK5 TUBE, VT-( _ ) twpe, (6AIX5) | .............| Each 3 * a 6 sities 
| id Nea Papen ne 2\ 9006 TUBE, VT-( _) type, (9006)... 2.000000... Each 2 . J seed ee 
SG 
SG jou... ........| 3Z12059-14 TERMINAL, I. cking, phespher, bronze, | Eaeh |...) fe. p 
M hst tin dipped, type 42104-4. (Dwg. | 
No. A-26D-3242). | | 
| 
CW Ueisatic cies) GOL20694¢ TERMINAL, Iccking, ph: sphor, bronze, | Each TES eee eee 
SG hot tin dipped, type #2104-6. (Dwg. 
RT No. A-26D-3235). | 
M | 3Z12059-4 TERMINAL, Iecking, phesphor, bronze, | Each |.......... eee 
hot tin dipped, #8 type #2104. (Dwg. 
| No. A-26A-1773). | 
M pe _ 3Z12059-4 TERMINAL, locking, phosphor, bronze, | Each |... selects oie 
hot tin dipped, #8 type #2104. (Dwg. | 
| No. A-26D-3241). | | 
NE Uecesecct tice! ' 2Z12050-5.6 TERMINAL, lug, type #2067. (Dwg. | | ET | is cece Ee eC eR 
| No. A-26D-1826). | | | : 
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Signal Corps 
stock No. 


Name of part and description 





| Organ Stock 


Depot 
stock 


—— 
A NE 
re a 


..| 3Z12050-5.8 


eee. ee ee | 


www rma se recncnccen 


Se erm we cme sar esnce 


wee weer ev emn means 


3Z12059—40.1 


3Z12025-9.15 


3Z12059.37 


3Z12060-21.1 


3Z12060-21 


3Z12050-3 


3Z12059-31 


| 3Z12031-12.3 


re ee red 


re es 


ee 


ee i rs 


ee er es 


ee ee ee oe es 


ee ee ee re rr ee eer erry rrr rer 


ee a 


eee ee ee TT) 


eee? eee eee 


ewe w ere eeseeneene 


3Z12059-12 
3Z12059-21 


3Z12025-9.14 


3Z12031-11.2 


2Z9402.44 


2Z9404.45 


2Z9402.75 


TERMINAL, lug, bronze, ee type 
#2052. (Dwg. No. A-26D-3721) 


TERMINAL, lug, br:nze, H. T. type 
#2124-6. (Dwg. No. A-26D-3514). 


TERMINAL, lug, phosphor, Dee type 
#98. (Dwg. No. A-26D-2861). 


TERMINAL, lug, ring-type, H. T. brass, 
type $2528-8. (Dwg. No. A-26D-697). 


TERMINAL, lug, solder, assembly, 3- 
way. (Dwe. No. A-202--888). 


TERMINAL, lug, solder, assembly, 4- 
way. ‘(Dwe. No. A- -202--887). 


TERMINAL, lug, soldering, brass. (Dwg. 
No. A-26D-366). 


TERMINAL, lug, spade-type, type 
#2103-4. (Dwe. No. A-26A-1457). 


TERMINAL, lug, spade-type, 
(Dwg. No. ‘A-26B-4184). 


TERMINAL, sheet, type #2103-10. 
(Dwg. No. "A- ~26A-3357). 


TERMINAL, single-pole, type #2103-G, 
locking. (Dwg. No. A-26A-5). 


TERMINAL, spade, brass, 136” wide x 
11” long x $4" high, type #1 lug. (Dwg. 
No. A-26D-3936). 


brass. 


TERMINAL, Stewart, type 4302-8. 
(Dwg. No. ‘A-26D-2841 41). 
TERMINAL, strip, 2 contacts. (Dwg. 


No. A- -7A-3506). 


TERMINAL BOARD Assembly, bake- 
lite, 1744" x 101%” x 8%’, 52 terminals. 
(Dwg. No. B-301-643). 


TERMINAL BOARD Assembly, bake- 
lite, 174” x 11%” x 8%’, 58 terminals. 
(Dwg. No. B-210-823). 


TERMINAL BOARD Assembly. » (Dwg 
No. A-201-802). 


TERMINAL BOARD Assembly, bake- 


lite, 312’ x .82’x 
No. A-201-439). 


TERMINAL BOARD, bakelite, 114’, 
20 contacts. (Dwg. No. A- -201-540). 


TERMINAL BOARD, bakelite, 154’ 
214" oon ,3 contacts. (Dwg. No. A 


36", lcontact. (Dwg. 


201-8 


TERMINAL BOARD, bakelite, 4’. 
SOL ear 80", 4 contacts. (Dwg. No. A- 


TERMINAL BOARD, bakelite, 34” 
214" x 89", 2 contacts. (Dwg. No. A- 
201-743). 





atti Sper ech | ech 
peer a 
Bach }............ Didibages : : sls 2 
Each J............1.. ... -_ ~~ 
Each |............ we Peer eaerenees | 
Each |............ tee | 
Each 1 | * . see: 
Each 3 : | rete ae oe 
Each }............ “ PP Altea Situ eaters 
| CH: Fe) «el ena ee eee cates eer, vee en rn arcane 
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b OF: 01 cement neat AE eter Veneer eon 
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Each a eee see eet ee Rear 
1 O11) sl RR era eee eee ener mene trae eee 
‘Hach ] Fan (eee TORN SUMPINeCee) ert eDnCe, (Wrenn 
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Bach Sere: of ee Cer 
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Each 1 Cerner enn ees rece y Camere 
| 
Each 1 it ff 
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Each a eee EO eee eee 
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ad stock No. 
ponent 
T 3Z12050-10 
SG 3Z12056/1 
RT 3Z,12031-12.1 
M 3Z12056/2 





M  I..........0c0000--| 3Z12059-22 


BG Maced ecbes 2Z9422.6 
SG? Neekin ce: 3Z9402.64 
BG escetessdeace 2Z9407.9 
BG loscuiaued 2Z9404.47 
|) Gs Perera eer 2Z9412.32 
Mo. titeeeace 2Z9428-5 
BUR sl eaicuce ena 2Z9408.27 
WM, iictteaved eee 2Z9401.27 
BM > | secsesesdcucieecs 2Z9404.79 
CU eet 2Z9406.60 
CUE laeepiceress! 22Z9411.12 
IVE. Sl eeecesaeessce | 2Z9414.15 
BUD |) tsseacensoree: 229428.4 
IVD? * Wicceseveet ceacced 2Z9426-1 
M = 2Z9402.73 
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Name of part and description 


TERMINAL, brass, 34° x 4g" x 4’ 
#8-32 th’d 3 ” deep, a (098) drill 
and C’ sink oth sides. (Dwg. No. 
125X534). 


TERMINAL, phosphor, bronze. (Dwg. 
No. A-26A-2035 5). 


TERMINAL, Iccking, phosph:r, bronze 


hot tin di , type #907, lug. (Dwg. 
No. A- 1670). a 


TERMINAL, locking, phosphor, bronze, 
hot tin dipped, type #2108-8. (Dwg. 
No. A-26A-4057). 


TERMINAL, locking, phosphor, bronze, 


hot tin dipped, type #2101-10. (Dwg. 
No. A-26A-246 2462). 


TERMINAL BOARD Assembly, 22 ter- 
minals. (Dwg. No. A-201-639). 


TERMINAL BOARD Assembly, 2 lugs. 
(Dwg. No. A-201-89). 


TERMINAL BOARD Assembly, 7 ter- 
minals. (Dwg. No. A-201-871). 


TERMINAL BOARD Assembly, 4 ter- 
minals. (Dwg. No. A-201-608). 


TERMINAL BOARD Assembly, 12 ter- 
minals. (Dwg. No. B-201-653). 


TERMINAL BOARD Assembly, 28 con- 
tacts. (Dwg. No. B-201-656 y 


TERMINAL BOARD Assembly, bake- 
lite, 14%" x 33%” x 3%”, 8 contacts. 
(Dwg. No. ‘A-201-657 7). 


TERMINAL BOARD Assembly, bake- 
aA K%’” oon x 34°, L contact. (Dwg. 
0 


Se BOARD Assembly, bake- 
eee x 4" x le", 4 terminals, type 
(Dwg. No. A-201-1013). 


TERMINAL BOARD Assembly, bake- 
lite, 144° x2" x 3g’, 6 terminals. (Dwg. 
No. A-201 1-833). 


TERMINAL BOARD orn K’x 
2” x .093", type #17-P5 g. No. 
A-201-831). 


TERMINAL BOARD Assembly, bake- 
lite, 144” x 344” x 34”, 14 contacts. 
(Dwg. No. A-201-718). 


TERMINAL BOARD Assembly, bake- 
lite, 4" x 24%" x 3%”, 28 contacts. 
(Dwg. No. A~201-697 7). 


TERMINAL BOARD Assembly, bake- 
lite, 1744” x 634” x 86”, 26 terminals. 
(Dwg. No. B-201-801). 


TERMINAL BOARD Assembly, bake- 
lite, 1744" x3" x39", 14 contacts. (Dwg. 
No. A-201-823 23). 


——— 


vatt | Quan Diciczmbea 
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Fach |............) 0000000... eae 
Each J... cL ee 
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Mai F 
ajor ee se ce tid ag 
ponent 
Meee ates 229409.12 
1; Gn ene eee ny 229414.13 
M feu. eee 2Z9402.64 
IME il deczacteate se! 2Z9401.26 
am (ee ree 2Z9414.14 
ID! Tectae ita: 2Z9402.25 
T seveeonecceeee--s-| 8L120860—20.7 
SG Ln cecsscencsocese 2A276-11 
1. (Mn epee nares 2A271-4 
BIN dopeieielics. 2Z275-154A/Al 
TD ‘leekraats 3H4575A/199 
T aia cceddstasduets 3H305-—7 
of Cea ecennere eee! 3H322 
A, RE, PeRe em ee 2Z606-1 
BN Wiens 3G1795-3 
We. ileesusezabeagumeees 2Z21172.4 
| (an (eR ee 221295 
PR Sl icecncosta tes 2Z1409-11 


Name of part and description 


TERMINAL BOARD Assembly, iam 


lite, 144°x2"x \”, 9 contacts. (Dw 
No. A-201-850). 


TERMINAL BOARD Assembly, bake- 
lite, 1744°x3" x3@’, 14 contacts. (Dwg. 
No. A-201-580). 


TERMINAL BOARD Assembly, bake- 
lite, 4" x 13%" x 3g”, 2 lugs. (Dwg. 
No. A-201-89). 


TERMINAL BOARD Assembly, bake- 
lite, 44"x 1" x 3%", 1 contact. (Dwg. 
No. A-201-856 ). 


TERMINAL Strip, bakelite and brass, 
nickel-plated stri rips, 14 terminals, #145 
terminal strip, 67/¢” long. (Dwg. No. 
125X-94). 


TERMINAL Strip, bakelite, 14” x 2%” 
ron.’ , 2 contacts. (Dwg. ’No. A-201- 


Se eles ae hole, 170", #16 and 


#14 A. : Catalog “Sta-Kon” 
4B-86 jae. ee (Dwg. No. 
125X142)" 


ANTENNA, assembly, antenna, consist- 
ing of antenna cca. Dios Dee 
ls, type B. 
B-201-745). 


ANTENNA, dummy simulates the an- 
tenna for adjusting the transmitter, 
consisting of peueriaey end, connector 
front, connector plug and resistor, . 
ohms, 1 watt, + 10% ‘type B. 
(Dwe. No. A-201-886 


ARM, assembly, breaker. 
A-201-1069). 


BEARING, ball, 1.5748” OD x .6693” 
ID x .4724’ long, type #3203. 
No. 125X-7). 


BEARING, ball, steel, 6.200” OD x 
3.5433" ID x 1.1811” long, t f1-SE- 
1626A. (Dwg. No. 125X-3 3 


BEARING, ball, steel, 6.200" OD x 
3.5433" ID x 1.1811” long, type $3218. 
(Dwg. No. 125X-653 


(Dwg. No. 


partes: wiring, (in envelo a ny een 


. (Dwg. No. A-6 


BOOT, rubber. (Dwg. No. A-25H-3723).. 


BOX, gear unit completely assembled with 
carrying handles. (Dwg. No. 125X-E). 


BRAID, contact, #10 braid copper cable. 
(Dwg. No. 125X-139). 


BUSHING, handle, Zamak, 1” OD x 
390°-.343" ID x §" long, type B.B.C. 
(Dwg. No. A-3B-2817). 





(Dwg.’ 











: Organ Stock 
Unit | Quan 8rd 4th | Depot 
of per ech | stock | 
meas | equip | Ist 2nd 
ech ech 
Each | alee eee Ramee | eeteestietellliccanes stdin staal * 
Fach|. 1 |.......... pice fase We, Atewee eh hoeeaes . 
Each | ARLE ON SORE Gener ye KROEER ATES s 
Each ) URE eter rneey, saeereeetems bereeeeeeee: Gone srr * 
Each Me esterase oe Nea ated . 
Each 1 on ented Mere joa i eee * 
Each! 45 |.....0....)0 % fof. ¢ 
Each De Wcceece th) SS Pies te eee! ? 
Each 1. etecece)( Re ete tec es . 
bO-7 01 sd RORe ee RN een bd ¢ 
Each 4 * 
Each Me. Wisdivevesdpoasdteuatel bite alesis . 
Each De. i ececdastealeiceseactel Slackeuilaomeecs * 
COE TO ne: * | | 6 
Each |..0.........)........ % [ooo * 
Each Te ese deact ec sseeee ote ccsetved lee eesced bd 
Each ceded EE Messen Sem tan! . 
> Ald TE) LENE REE EACY (ORNS eS bd 


233 

















Maj Signal C Unit Quan | pe ee | 3rd | 4th | Depot 
Com- Bobs pret No Name of part and description of per ech | ech | stock 
ponent meas {| equip , Ist | 2nd 
: ech ech | | | 
| 5 <2 a Drees ne 2Z1409-12 BUSHING, steel-headed, bushing head | Each 7 an eee | oe ee 
dimen. 5” dia. x 34” long, shank di- | 
men. .216” dia. x '4”" long, .147” dia. 
thru hole, type B. R. C. (Dwg. No. | 
_|  A-3B-4165). | | 
| 2 ta eee ee 2Z1480.6 BUTTON, release, steel-headed bushing, | Each Be \esientes euietee Noe Se Pee Stes) 1% 
head dimen. .320” dia. x 3¢,”, shan 
dimen. .245” dia. x .328”’ long, blind . 
hole in head end to be .147” dia. x 3%’ 
deep, type B. R. C. (Dwg. No. A-3B- 
2820). 
7, (Un) (eee 2A275-154A/Cl1 | CAM. (Dwg. No. A-2C-4233)..................) Each | Se ere Ree ea rene eet fey : 
VT Wissimodetel 2Z1616 CAP, aluminum, 244” OD x 1%” long, | Each 5 UE eee Penne agile. Le 
2-16 thd., on "inside, 000 sash chain | 
and stud, steel, 614" long, hot gal. | 
(Dwg. No. 125X-518). | 
SG jo | 2216121 CAP AND CHAIN, aluminum, %" dia. | Each| 30 [J Pte 
x 1%", 54-24 threads, type #9760-10. | | 
(Dwg. No. B-55A-2546). he 
Bes “hietenti eet 2Z1612.1 CAP AND CHAIN ASSEMBLY. (Dwg. | Each 1 a oe ee res ee ees : 
N oO. A-202-885). | 
UNG | cece Yate 2Z1612.16 CAP AND CHAIN, aluminun, cap in- | Each Ze Wittcantneeeee Actes Ruse, oO 
ternal thread. (Dwg. No. B-55A-3724). 
a a 22,1612.21 CAP AND CHAIN, type #AN-9760-28. | Each |... |... Fee eens ere |» 
(Dwg. No. B-55A-4198). | 
Wt 6Z1809-1 CHAIN, sash, 214 feet long. (Dwg. No. | Each} 1 |......... . 4 
125X-251). | 
( Den) Serene meee 6Z1809 CHAIN, sash, 60 feet long. (Dwg. No. | Each j a eee cn SORA eee a 
125X-232). | | 


aa eee 2A3459-24A/Cl1 | CLAMP, arm, steel, _casting 914” long, | Each y Reece ene ene eee Lm. o 
inside radius 3146" outside radius of | 
rib 4%", reamed hole one end 5’. 
(Dwg. No. 125X~-17). | 


| EE ere neers 2ZK 2636-2 CLAMP, cable, 17%" long x 18%" , max. | Each | Se ne Re Se eR See a | . 
OD cable 34", type #AN-3057-10. 
(Dwg. No. B-55A-3564). | 


Vn 27K 2636-15 CLAMP, cable, (B. R. C.). (Dwg, No. | Each || nee oned meen | s 
B-55A-4173). | 
sf (am eR Pree 3A3459-24A/C2| CLAMP, dial, consisting of brass nut, | Each Dy. Gl Secstcelcce leet ee | : 


ry} od (R. H.) thds., brass nut 34°-24 
(L. H.) thds., brass studs 34” dia. x | 
452” long, both ends .3135° dia., %’ 
long, 34°-24 (R. H.) thds., one end | 
34°-24 (L. H.) thds., other end and 
steel stud %" hex. x 1%” long, %’ | 
reamed hole. (Dwg. No. 125X-430). 


1), Gan Sern 2ZK2636-27 CLAMP, type #AN-3057-20. (Dwg. No. | Each Joo) elected ete eef ccc] * 
B-55A—4069 9). 
I Peery tay ye | CLIP, brass, .015” material, 7@” stock x | Each | ne eee gat ERO DeNnats . 


1," long, type #15. (Dwg. No. A-26D- | 
4439). | 


PS |..................| 2Z2708 CLIP, grid, brass, .375” wide stock, .875” | Each i Se eee > Wan cedabeele: bees : r 
long, National #8. (Dwg. No. A-26D- 
757-2). ! 


EF. wees 27,2725.4 CLIP, grid, ceramic, 54” high x 54” wide | Each | See eee ieee Re | : 
| | x 114” long, used on 100th tube, Cata- | 
| | | log #36002” (Dwg. No. A-26D_3773). | | 
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SG 


M 


Ref Signal Corps 
stock No. 





dither steed. 2Z3291-7 


Ree ener en: 223354-18 


eee 6Z3859-5 


eases 623859-6 

pe eee: 27.2635.55 
ere 62385643 
Desde ts 274867.17 
eer ee 274868.30 


geese 2Z4868.14 


Name of part and description 


COLLAR, steek, 143” OD x 1” ID x &” 
long, with 4 °-20 x 14” hollow hd. set- 
screw. (Dwg. No. 125X-465). 


COMPOUND, 1-lb. can, medium weight, 
Tite-Seal. (Dwe. No. 125X-597). 


CONDULET UNION, %’” pipe thread, 
male and female type U. N.N.Y. #105. 
(Dwg. No. 125X-525). 


CONTACT, brass, 5" dia. HD, .187" 
dia. body, 23g” long, type #27957. 
(Dwg. No. 125X-199). 


COUPLING, flexible, 1314” long, type 
#ECG-110. (Dwg. No. 125X-527). 


COUPLING, 2%’ jong, type #26243. 
(Dwg. No. 125X-132). 


COVER, ae ack, steel, 274" x 456” x %”, 
type fe #1 8) , 8tyle ‘‘D’’. (Dwg. No. A- 


ar Say 5 mo., 1144” x 6" x 8g" 
plug i in centers type ft. 243 and 
holder 5000KC. (Dwg. No. A-8K- 
2848). 


DIAL, Assembly, 4.000” O. Dia. x .500” 
wide, used on indicator for indicating 
number of degrees of azimuth. (Dwg. 
No. A-200-780). 


DIAPHRAGM, jewel light, formica 


XXB, 4” stock, 830°-.835" OD. 
(Dwg. No. A-7A—4588). 


FERRULE, ain CRS, .921” OD x 
.531” ID x .046” thick, opening width 
.437". (Dwg. No. A-2D-4 040). 


FERRULE, soldering, 1.656” OD x 1.00” 
ID x .062” thick, opening width .937”. 
(Dwg. No. A-2D-4038). 


FITTING, Alemite, 1%” pipe thread, 
ee Alemite #1610. (Dwg. No. 125X- 


FITTING, Alemite, 1¢’-32 thread ay 
draulic iting, Catalog #1681. (Dwg 
No. 125X-11 


FITTING, Alemite, 5”-32 thread, type 
ah hydraulic. (Dwg. No. 125X- 
366). 


FILLER, clamp. (Dwg. No. A-2M-4096).. 


FILTER, fibre glass, 4144” x 4146" x 1’. 
(Dwg. No. A-55A-4061). 


GASKET, asbestos, #104. (Dwg. No. 
125X-658). 


GASKET, compressed, asbestos. (Dwg. 
No. 125X-675). 


GASKET, composition, asbestos, 4%” x 
1033” x 14!5” long, center cut out leav- 
ing 54” wide strip. (Dwg. No. 125X- 
162). 


eee ees eee . Pees eee!) ee eee ys fe, 


sea mmereore 


en eee Se ee ee 2 ee eer ee 


er. 


eer cmarete 


aor seerccs 


ween tocnece 


Unit Quan 
of 
meas | equip 
Each 3 
Each 1 
Each 1 
Each 6 
Each 1 
Each 1 
Each 1 
Each 1 
Each 1 
Each 7 
Each 2 
Each 1 
Each l 
Each 1 
Each 1 
Each 1 
Each l 


Oe rd 


3rd 4th 
ech ech 
* & 


ee eee ee ee 


ee ees eee es 


Pe eee ee ee 


ee eee ess ee 


Pe ee eee 


————— EE ee 
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Major Ref Signal Corps 
' Com- symbol stock No. 
{{ ponent 

3 Lan | Rene ene 2Z4868.16 
Te Witenes 2Z4868.20 
ME. Putas heron dA ae 2Z4868.19 
fe Ree eee: 2Z4868.22 
Ol ieee ttdeten ted 2Z4868.17 
Oe eS obo ch a 2Z4868.18 
( a Deoteer 2Z4869.21 
1.) (iE Paar ener 2Z4868-15 
AN 
Oo eee oh eae 2Z4872-2 
d aa eee 2Z4871-21 
Oe Wades daetussleies 2Z4872-1 
Dy WewssSice sales sce 2Z4872-3 
9 Ga Ogre erceenae tee 2Z4872-5 
| GR! arte meee sepa er 2Z4880—-22 
RD Weer, 2Z4880~-18 
UF Weeeeeon gt 2Z4880-21 
jc) Nagas (Pee era 2Z4880-20 
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Name of part and description 


GASKET, composition asbestos sheet, 
similar to symbol 2150, 344” x 354” x 
ly,” thick, %>" hole in each corner. Spec. 
No. 33P #13b. (Dwg. No. 125X-196). 


GASKET, composition asbestos sheet, 
similar to symbol 2150, 43” x 34” x 
7154”, one corner cut off, seven %” 
holes. Spec. No. 33P #13b. (Dwg. No. 
125X-198). 


GASKET, black compound, #38941,45- 
50 Durometer, 2!46" x 2146 x Vg 
No. 125X-442). 


GASKET, black compound, #3894, 45-50 
Durometer, 1/15” x 2534” x 253%”, 
(Dwe. No. 125X-411). 


GASKET, black rubber compound, #3894, 


45-50 Durometer, 334” OD x 3’ IDx 
3” thick. (Dwg. No. 125X-193). 


GASKET, black rubber compound, #3894, 
45-50 Durometer, 4"°ODx3\"” IDx 
8%” thick. (Dwg. No. 125X-192). 


GASKET, rubber, #4” OD x 454,” ID x 
—— thick, Durometer 35. (Dwg. No. 
125X-351). 


GASKET, Vellutex, 1” sq. x 6" ID with 
four .128” dia. mounting holes .031” 
thick. (Dwg. No. A-41C-3238). 


GEAR, C. M.S., 8-pitch, 13-teeth, 1.625” 
pitch diam., 14” long, 34” dia. holes, 
46” x 3" keyway. (Dwg. No. 125X-73). 


GEAR, spur, bronze, 51-teeth, 12-pitch, 
4.250” OD, .2503” hole, 46” keyway. 
(Dwg. No. 125X-447). 


GEAR, steel, 51-teeth, 4.250 a dia., 
special teeth as per 'B. R. (Dwg. 
No. 125X-99). 


GEAR,worm, bronze, 35-teeth, 12” pitch, 
2.917 PD vag face, hubs over-all length 
1.813”, 54” ‘din. hole, 36” x 8m” keyway 


with V *-20 x 38 "hole, H. D. set screw. . 


(Dwg. No. 125X-51). 


GEAR, worm and shaft, steel, S.A.E. x 
1315, 12” pitch, single thread, R. H. 
worm, 154” long in center of shaft, over- 
all length 716", 6" x 8m” keyway one 
end, otherend 4 og thread x 14” long. 
(Dwe. No. 125X-72). 


GLASS, dial, 4344” OLD. x 15%’ ins. dia. 


x 8%” thick, Catalog #G4826. (Dwg. 
No. A-55F-3243). 
GLASS, dial, 774” x 114” x \’, clear. 


(Dwg. No. A<55A-3065). 


GLASS, dial, duplex safety glass, 513g,” 
dia. x 4” thick. (Dwg. No. A-55F- 
2837). 


GLASS, dial, glass is opaque, 4 dial open- 

ings which have hairline indicators 

15544” x 91g"x ye", type B.R.C. (Dwg. 
Ne A- 55A- 1055). 


”. (Dwg. 
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Name of part and description 


GLASS, dial, shatter proof, 3g" thick x 
1%” long x 134” wide. (Dwg. No. 
A-55A-3118). 


GLASS, dial; this glass has the inner sur- 
face olive drab for a portion of its length 
on both ends, 1144’ x 1" x %", type 
B. R. C. (Dwg. No. A-55A-3066). 


GREASE, one 16 cam. (Dwg. No. 125X- 
452). 


GUARD, baffle, bakelite, 4” thick x 2” | Each 


wide x 3” long. (Dwg. No. 125X-420). 


GUIDE, terminal, bakelite, 4%’ x %" x 
354”, six 4%” rad. notches in one side, 
8g” on center. (Dwg. No. 125X-421). 


HANDLE, tunin , .083” col.rolled steel 
4" wide x 2! long, type B. R. C. 
(Dwg. No. A-23A-2821). 


HEADSET, max. voltage 500 volts D. C., 
complete with cord, headband, plug, 
and rubber cushion, + 10%. (Dwg. No. 
44C-3545). 


HEATER, blower and motor units, type 
B.R.C. (Dwg. No. D-55A-4083). 


HOOD, connector, .020” brass, the piece 
is funnel shaped, base is 1” x 1”, base 
dia. is 4’, overall length 34°’, type 
#AN-M-360. (Dwg. No. A-55A-3519). 


INDICATOR CASE, assembly. (Dwg. 
No. D-202-895). 


ME isso taetes 2Z23552.29 INDICATOR, cover plate. (Dwg. No. 
D-—2F-3772 >: 


ME > becesbebeticbceces: 2Z25652-124 JUNCTION BOX ASSEMBLY. (Dwg. 
No. C-201-879). 


CU linea 2Z5821-16 KNOB, black molded bakelite, 7744” OD 
RI x 11g” long, .254” or .252” dia. shaft 
I hole. (Dwg. No. A-5B-3986). 


LT iicoteiees 2Z.5788-20 KNOB, dial, Zamak No. 5, 1%” OD x 
.500 long, special h le size. (Dwg. No. 
B-4B-3275). 


RY Uiceseses 22Z5821-13 KNOB, screwdriver type, steel, knurled, 
ODis1" length. (Dwg. No. B-3F-2849). 


SC ee 2Z,5848.16 KNOB, tuning, assembly, #5. (Dwg. No. 
A-200-835). 


CU) jiistaseliede 2Z5821-9 KNOB, Zamak #3, 1” x %”" rd., .468” 
long. (Dwg. No. A-4B-1489). 


OU) ue 2Z5821-15 KNOB, #5 Zamak, 14" OD x %’, shaft 
ae hole .251’. (Dwe. No. A-4B-1110). 


GE. ciicentuneore 2Z25821-18 KNOB, Zamak $5, 134” OD x '4’, shaft 
hole .375”. (Dwg. No. A-4B-3485). 


RE lt: 2Z5821-14 KNOB, Zamak, knob has arm projecti ng 
| | from. ad dia. hub, shaft hole is .251”. 
(Dwg. No. A-4B-1553). 


Each 


Each 


Each 


Each 


Each 





Each 
Each 


Each 


Each 


Each 
Each 


Each 


Each 


Each 


; For &E 
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Can abel cael oP Name of part and description a ; 
ponent meas 
I 2Z5821-19 KNOB, Zamak, 24%” OD x 3%” long, | Each 
243 °-.248" dia. shaft hole. (Dwg. No. 
B-4B-4188). 
M 6G1005-3 LACQUER, purple, 2-92. bottle........0..0...... Each 
T 6Z6918-4 LATCH, steel 3g” x 14” x 2%” long, | Each 
chamfered at one end, %" pin. (Dwg. 
No. 125X-362). 
T 2A3459-24A/L3 | LEG, center section structure assembly | Each 
with center bracket 125 x 354, consists 
of two fastening pins, one coaxial line 
assembly, one coupling unit. (Dwg. No. 
125X-D). 
T 2A3459-24A/L2 | LEG, center section with fastening pin, | Each 
one chained to each leg. (125X-261). 
(Dwg. No. 125X-C). 
T 2A3459-24A/L1 | LEG, outer extension structure consists | Each 
of two sandbag holders, one fastening 
pin, 6 ft. long. (Dwg. "No. 125X-B). 
T 6Q63006 LEVEL i cP 1” OD flange, .687" OD | Each 
body W% long. (Dwg. No. 125X-350). | 
sf bi 2A3459-24A/M1| MAST, rieah with ball-bearing housing | Each 
and rubber gasket, consists of two fold- 
ing tie rods, 5’2” long, flange to flange. 
(Dwg. No. 125X-F). 
T 2A3459-24A /M2 |} MAST, upper, with four screw and rubber | Each 
gasket attached to one end only, 4/1014” 
ong flange to flange. (Dwg. No. 125X-G). 
rT 2A3459-24A/P3 | PLATE, spring, blue ribbon spring steel, | Each 
lig” x Ve" x 3!44” long, six drill holes in 
one end, stud in other end, type #27931. 
(Dwg. No. 125X-244). 
T 2Z7111.68 PLUG, brass, type #27942. (Dwg. No. | Each 
125X-209). 
T 6Z7586-2.4 roa se se aay steel, square head. (Dwg. | Each 
T 6Z7586-1.2 PLUG, \%" pipe, steel, square head. (Dwg. | Each 
No. 125X-1021). 
T 6Z7586-3.5 oa pipe, steel. (Dwg. No. 125X- | Each 
T 2Z3459-24A/P5 | POST, bakelite, .625” dia. x 51%” long, | Each 
flated one side to 1146" dim. (Dwg. No. 
125X-151). 
T 2A3459-24A/P4 | POST, bakelite, 625” dia. 544” from end. | Each 
(Dwg. No. 125X-150). 
M 227385 RADIATOR, assembly transceiver, con- | Each 
ee eR. of connector, cap and radiator, 
(Dwg. No. A-201-868). 
T 2Z7857-13 RING, ene: 1 OD x %%%" ID x | Each 
54,” thick, bee code word 
“‘school’’ ae 2; No. 125X- 
80). 
T 2A3459-24A/R7| RING, sealing, .754” OD for 33” shaft, 


yy" jong felt, “‘Klozure,’’ Catalog No. 
13. (Dwg. No. 125X-71). | 
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Major Ref Signal Corps a 
Com- symbol stock No. Name of part and description 
ponent 








oo em rc Oe 


i eM eee ree ree: 2A3459-24A /R1| RING, slip, assembly, consisting of 6 col- | Each 1 | parehioea! nee 
lector rings and 6 contact plugs, F.H. : 


M.S. steel tubing, bakelite washers, type 
B.R.C.-Spec. (Dwg. No. 125X-524). 


ae ; 
| 
1° ae See ee ee 2Z8050-6 ROD, adjustment, assembly used in an- | Each | a ee tee tan) [eee be cake * 
tenna matching section, size 1854” long 
x 3g” dia., type B. R.C. (Dwg. No. 
A-202-552). 


Mas hjeusieastes! 2Z8050-2 ROD, cable, steel, 34” dia. x 28” long with | Each| 10 
point at one end and “S” shaped at 
other. (Dwg. No. A-3P-880). 


SO eater 2A43459-24A/R5, ROD, end, steel, 14” dia. shank with | Each 2 a eee . 
144*-13 thread 133” long. (Dwg. No. 
125X-40). 


ey Nexeesitiatite tae 2A3459-24A/R2| ROD, tie, steel, 144” dia. with %’-28 | Each | a oes : 
thread 74” long on one end, other end 
turned down to 33” dia. x 14” long, 
213” long. (Dwg. No. 125X-587). 


4 ae een 278050-4 ROD, tie, steel, 36" dia. x 31%” long, | Each| 2 |.......... ‘ 
#10-32 thread 546” long on each end. 
(Dwg. No. 125X-91). . 


| £1 Ga Reena 2Z8050-5 ROD, release, black linen bakelite, .140”’ | Each! 10 
dia. ; 18.323” long. (Dwg. No. A-3P- 
2819). 


Ee! Mevesnasptes fear ct 2Z8050-3 ROD, tie, steel, 14° dia. x 17146” long, one | Each 2 
end threaded }4 7-13, other end hooked 
34” OD collar 354” from threaded end. 
(Dwg. No. 125X-377). 


f Ks eA 2A3459-24A/S11| SEAL, felt, oil; 1.29" OD for .625” dia. | Each : EA eee in eer 
shaft, 32” long, type Klozure #88. (Dwg. 
No. 125X-79). 


en eer eae 2A3459-24A/S8 | SEAL, felt, oil; 1.379" OD for 34” dia. | Each 1 
shaft 3%” long, type Klozure #142. 
(Dwg. No. 125X-143). 


5 (saan CCE eee eet 2A3459-24A /S7 SEAL, felt, oil; 1.579” OD for %lg4’” dia. | Each 1 
shaft 34” long, type Klozure #272. 
(Dwg. No. 125X-120). 


a ne 2A3459-244/S10| SEAL, felt, oil; 5.005” OD for 4" dia. | Each| 1 
shaft 236” long, double garlock, Klo- 
zure type V-1. (Dwg. No. 125X-47). 


oe” Mn aeeee kis 2A3459-24A/S9 | SEAL, oil. (Dwg. No. 125X-661).............. Each |............ 

a ee 2A3459-24A/S1 | SEAL, oil, 5.506” OD for 4.00’ dia. shaft | Each| 1 
214” long, cadmium plate case, Klozure | 
type #2532. (Dwg. No. 125X-38). 


M |... ............ 2Z8078 SEPARATOR, bakelite, 144" x 1'%" x | Each 6 


wrewwerree| wan sre meen en Cee eee ene 


ee ee ee nny 


wawcceress| ce ccwennece 
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cl Cian (Ceo een 2A3459-24A/S3 | SHAFT, eccentric, steel, 13%” dia. x 6%" | Each 3 
long be"_13 thread on one end 1” long, 

KR" hex. head on other end. (Dwg. No. 

125X-—264). 


Ge. ier tes 2Z8203-14 SHAFT, extension, bakelite, .250" dia. x | Each } ee eee ARs Ee Ee 
3.625” long, trimmer. (Dwg. No. A- 
56-2890). 


f aan Peer 2A3459-244/S2 | SHAFT, drive, C. M.S., stepped—.626” | Each j Pe Ree Sire Oke Lee ek een : 
dia., .6692” dia., .751” dia.; 7%” dia. 


2544", 54" x 114%" hole. (Dwg. No. 125X- 
149). 
ER AOR I SORRREE 








head, overall length 6134”, two 36" x 
| %@” keyway. (Dwg. No. 125X-74). 
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Com- symbol stock No Name of part and description 
ponent 

IM Pdeteceaedeaes 2Z8303-1 SHIELD, rain, rubber, funnel-shaped, 2” 
long x 134’ dia. one end, other end !l’, 
type #1695. (Dwg. A-25A-2464). 

if DeAmn Leerenr mene! 2A3459-24A/S12| SLEEVE, connecting, assembly. (Dwg. 
No. 125X-607). 

TS Gees tesecoscated 228877 .25 SPRING, blue tempered spring, steel, 
ly” thick x 34” wide x 3%” long, type 
#25. (Dwg. No. 125X-363). 

ME.” Abeta hte ates: 2Z8878-23 SPRING, #13 (.031) stainless steel, 244,” 
ID x 214" long, wend 8 coils per ‘inch. 
(Dwg. No. 125K-148). 

Te) etches 2Z887 8-26 SPRING, #19A (.0418) music wire, used 

PS on jewel, indicator and bracket assem- 
bly, 1%." ID x 1%” overlap, retaining 
spring part. (Dwg. No. A-49A-4587). 

d CA SESE ee 2Z8878-17 SPRING, #21 (.047) music wire, 4%” O 
x 15%” long, 13 turns, steel. gr ned Ne. 
125X-471). 

i LG eae eee 2Z8878-16 SPRING, #27 (.067) stainless steel, spring 

wire, thy,” ID x 24%” long, wind 8 coils 
per inch, motor support. (Dwg. No. 
125X-85). 

an eee Se oe 2Z8878-22 SPRING, #380 (.080) music wire, 14” 
long x bee dia. (Dwg. No. 125X409). 

as (Gua ee rR 2Z8878-21 SPRING, #35 (.106) dia., music wire, 
14” OD x 3%” long, 4%” pitch, uare 
ne type #27905. (Dwg. No. 125X- 

194). 

| nn Peer eee 2Z8878-25 SPRING, for vie knob, (.035) music wire, 

ifs ,” long xg" dia. x 5 turn part. (Dwg. 
o. A-49A-3351). 

SG. eeesce, 2Z8877.11 SPRING, music wire, 11” long. (Dwg. 

RT No. A-49A-1269). 

1 43 (aa ee 2Z8878-24 SPRING, music wire, compression, .292” 

PS dia. x 24” long. (Dwg. No. A-49A-4166). 

OW Wee ad 2Z8878-18 SPRING, music wire, governor, 34” dia. 
x 254" long, compression type B. R. C 
(Dwg. No. A-49A-2975). 

isan Cote eee ey 2Z8878-20 SPRING, (.040" dia.) stainless steel, 
spring wire 4” ID x 3” long, 30 coils 
square ends, type #27906. (Dwe 
125X-200). 

sf A arene ne rere 2A3459-24A/S4 | STRAP, eccentric, steel, 3g” x 2” x 11° 
long, one end chamfered with .688” 
wide x 14” deep cut-out. (Dwg. No. 
125X-266). 

Sr 3 taetetecetntes 2Z9010-3 STRAP, ground, brass, .093” thick x 34” 
x 24%". (Dwg. No. A-2L-2748). 

TES occ adarhnet sock 6L31156-1 STUD, fork, steel, %° dia. head, 14” dia. 
body, yr ‘dia. body , \%"-28 thread 1%" 
from end 31384”. (Dwar. No. 125X-590). 

Tr asebedeeeters 6L31107 STUD, spring, steel, #10-32 thread, !4_’ 

| | overall length. (Dwg. No. 125X-147). 
eee | 243459-244/S86 | SUPPORT, BEARING, steel, one pad 


_ 
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with four }9°-13 tapped holes, and 2 
bosses !34,” dia. holes with steel p n 4” 
-354). 


dia. x 14%” long. (Dwg. No. 125 





Each 


Each 


Each 


Each 


Each 


Each 


Each 


Each 


Each 




















PeweSerese seeateecon 


eS ed 


ee 


Perr es 


Sere®Ocaee eovnteoves 


ee aes eee er re a. ee er ea’ 


ee ee ee ee 


Seer O er nee ae waeere ne 


ee eS 


er. ee 


Peveemeenwe cosawerrae 


oe Cert ee® eevee ereeen 


eee Eres e eeonewe +46 


ee es 


weet erere amar rw mines 


sce eeqrese 


ecco 2aesee 


Setetercenn 

















Major Ref Signal Corps Unit | Quan 3rd Ath | Depot 
Com- symbol stock No. Name of part and description of per ech ech | stock 
ponent | meas | equip ist 2nd | 

; ech 

De We ahecctaeSce 2A3459-24A/S5 | SUPPORT, steel, 1” x 154” x 3136” long | Each > Sama ees | be otc | rer are: : 
with word “loosen” ,and arrow. (Dwg. 
No. 125X-349). 

Te Gia a eed 6Z8589 SWIVEL, steel, 44” x 14” x 5%” long, | Each De Weta TRG an Bed el teehee: - 
head body with Yy"-28 thiead 1%" long. 
(Dwg. No. 125X-589). 

id Kanes (eet ER 2A3459-24A/T1 | TRIPOD, consisting of 3 struts assembly, | Each j LAR eeemescte ae renee cre nee (enn ee me - 
support for mast bearing, three fasten- 
ing pins, attached with chain, one leg, 
outer extension, two sandbag holders 
we nuts and washers attached, type 

B. R. C. (Dwg. No. 125X-H). 

Me le sstectdeere ti 3G2425-1 TUBING, #14 Gao 25’ long, coil, 064” | Each |...00000...)0 ot. eee Degas g 
ID x .172” 

SW 6 3H3001-1 MOTOR, 117.5 volts, A. C., lobe switch. | Each De eae eee nr Nee ° 
(Dwg. No. C-21D-4139). 

T 4 | 3H3000A16-6 | MOTOR, (without wire), 115volts,A.C.,| Each} 1 [olf 
1/6 H. P. (Dwg. No. 125X-516). | | 

I 115 3H3016-5 MOTOR, selsyn, A. C., synchronous, 115 | Each | Hele Pee ee eer ne I Sasatbp tall wedi * 
volts, ‘60 cycle, 1942, C78386, Ser. 
aia cal. 11900, transformer, type 

| (Dwg. No. C-21D-3555). 
T 6 3H3016-6 MOTOR, selsyn, transmitter type IV, | Each} 1 (uuu)... ers * 
; 115 volts, 60-cycle, single-phase. (Dwg. | 
No. 125X-517). 
BN). ecasol acs 2A275-154A ANTENNA ASSEMBLY, #AN-154-A, | Each 1 pi ea ee eer Te . 
aoucine switch 220-A, lobe switch, ! | 
aha and left brace, 3 dipoles, and 6 
le assemblies with connectors on 
each end. (Dwg. No. 205-902). 
CUP cans cee: 2C680-266A CONTROL UNIT BC-1266-A, includ- | Each 1 Oy Veetacte et auat Ah eebee . 
" ing shock Shot tome NOS (D-202- 
841), in Depot 1 wg. No. 205-787). 

| NE ORE De ee eed 2C 1592 INDICATOR PANEL I-221-A. (Dwg. | Each 1 | Ree RCE: Mer nat ait Le OT bs 
No. 205-719). 

| i> ae Cena nee Oe 3H4496-105A POWER SUPPLY, RA-105-A. (Dwg. | Each 1 Mee Wiser Sloe oceans. : 
No. 205-573). 

BGT caret laces. 2C5395-1267A | RADIO RECEIVER AND TRANSMIT-| Each 1 acl] PEOIMEL ECR e Serene . 
TER BC-1267-A. (Dwg. No. 205-674). 

Can eee ne 3F3900-222A SIGNAL GENERATOR, I-22-A. (Dwg. | Each | | DOERR RARE OUR (RA ree . 
No. 205-680). 

De, bacieeca tees 2A3459-24A TOWER TR-24-A, maintenance parts, | Each p NR BEE arte Ace ent Me ne , 
listed in miscellaneous section. 

1 cl (eee 6L606-2Z-2 BOLT, hex. head 34-16 thread x 134’, | Each |... Jou... siete See epee ere * 

- Irodite finish. (Dwg. No. A-3F-4094). 

Me oat ieee 6L607-1.7 HZ-2 | BOLT, steel, hex. head, 4%"-14 thread x | Each |............).......... scale PETE OE . 
a7 4's Trodite finish. (Dwg. No. A-3F- 

IM iheshshicaciaets 6L606-25Z-2 BOLT, steel, square head, 34°-16 thread | Each 7 a aa Eee eee bd 
x 214", Irodite finish. (Dwg. No. A- 
3F-4176). 

Oe eae teh tose 62Z3773-1 EYELET, brass, .010” thick x 3g” dia., | Each} 14 [.......... ON eecgtetedl ed laa - 
type #1, 1 telescope eyelet. (Dwg. No. | 
125X-144). | 

(gaan pene rer 6L996-16 KEY, steel, square, drill rod. (Dwg. No. | Each > a eee ne eae ee | eee ™ 
125X451). | | | | | 


24! 








RT 
PS 


CU 
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Ref Signal C 
symbol eck Ne.” 

bea ececm 6L996-31 

ested: 6L996-47 


gees gas ie 6L996-25 


Nef ities 2A3459-24A/K1 


.| 6L3408-32.2B 
hiaeeatiee 6L3101-20.5 
ere e 6L3004CE1 


chee 6L3006CE1 
wamsiaaeu: 6L3106-3211E1 
Pes dees 6L3110-32 
ie eae 6LK3508-20-16 


iB catatah ress 6L3604—-40E-A4 


GebeesSavetuteases 6L3606-32E1 


ease eats ee 6L3606-32E-A4 
eee rs 6L3606-32E-A5 


setae tes wee 613608-32B-A5 


Me setae ate ae | 6L3608-32E-A5 


| 





Name of part and description 


KEY, tool, steel, .188” x .188” x 84” long 
rounded ends used in drive shaft #125X—- 
74. (Dwg. No. 125X-171). 


KEY, tool, steel, .313” x 313" x 15,” 
long rounded ends, used in lower hinged 
flange. (Dwg. No.125X-254). 


KEY, tool, steel, .126” x .126” x 5!” long 
rounded ends. (Dwg. No. 125X-96). 


KEY, tool, steel, .188” x .188” x 216” long 
rounded ends used in worm and shaft. 
(Dwg. No. 125X-169). 


KEY, tool, steel, .188” x .188” x 254” long 
rounded ends used in drive shaft. (Dwg. 
No. 125X-170). 


KEY, tool, steel, .2505" x .2505” x 129” 
long rounded ends used in connecting 
sleeve part #125X-60. (Dwg. No. 125X- 
97). 


KEY, tube shield, steel, key is T-shaped, 
arm of “‘T’’ is 344” x 24%”, stem is 7%” x 
1”, material is .059”, type B. R. C. 
(Dwg. No. A-2H-4236). 


NUT, brass, .0002” black nickel, round 
knurled, #8-32 tap, class 2 fit, 4%” dia. 
x 46” thick. (Dwg. No. A-43E-3586). 


NUT, brass, 1’-20 threads on OD 259”, 
dia. hole %”, L. G. 4%” slot on one end 
type #28078. (Dwg. No. 125X-473). 


NUT, castellated, steel, 144”-28 thread, 
finished, electro-galvanized, with cronak 
treatment. (Dwg. No.125X-86). 


NUT, castellated, steel, 3g°-16 thread. 
(Dwg. No. 125X-1018). 


NUT, hex., brass, 46-32 threads. (Dwg. 
No. 125X-1014). 


NUT, hex., brass, #10-32. (Dwg. No. 
125X-502). 


NUT, hex., lock, oil relief valve, 4 °-20. 
(Dwg. No. 125X-164). 


NUT, hex., steel, 44-40, 3” across flats, 
\" thick, finish zinc plate with cronak 
treatment. (Dwg. No. 43A-267). 


NUT, hex., steel, 46-32 thread, 74,” thick. 
(Dwg. No. 125X-1013). 


NUT, hex., steel, 46-32, 14” thick, finish 
zinc plate with cronak treatment. (Dwg. 
No. 43A-27). 


NUT, hex., stecl, #6-32, 246” across flats, 
14," thick, finish zine plate with cronak 
treatment. (Dwg. No. 43A-1331). 


NUT, hex., steel, #8-32, 546” across flats, 
Le” thick, finish zine plate with cronak 
treatment. (Dwg. No. 43A-3249). 


NUT, hex., steel, #8-32, 546” across flats, 
1g” thick, finish zine plate with cronak 
treatment, class 1. (Dwg. No. 43A- 
2730). 
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Major Ref Signal Corps Unit Quan 3rd 4th | Depot 
Com- symbol stock No. Name of part and description of per ech ech | stock 
ponent meas equip Ist 2nd | 
ech ech 
PM. Suse eeteccchexcc 6L3608-32Z— NUT, hex., steel, #8-32 thread x !!@” long, ,. Each |............ | Renee: nt eee | oe + 
B5-1 finish zinc plate with cronak treatment. 
(Dwg. No. 43A-3575). ! 
f ny Geen snl 6L3610-32E1 NUT, hex., steel, #10-32 thread, 1%” | Each ye Canes . hens eats . 
(Dwg. No. 125X-1015). | 
CMa Someone ree 6L3610-32E-A6 NUT, hex., steel, 410-32, 34” across flats, | Each! 108 |.......... ccm: (Re tae Re : 
RT 14" thick, finish zinc plate with cronak 
_ treatment. (Dwg. No. 43A-1326). | 
| ) 
| Rn: eae seer a ae 6L3612-24E-A7 | NUT, hex., steel, #12-24, %” across flats, | Each 4 Oe He aie leet : 
5” thick, finish zinc plate with cronak | 
treatment. (Dwg. No. 43A-1652). | | 
NU Peaceecewee® 6L3504-28E-A7 NUT, hex., steel, #14-28, \%” across ee Baehis5.65.7 och Be * i ois aes ean + 
| | ” thick, Irodite finish. (Dwg. No 
A -3141). | 
FE ecco beetles 6L3504-28E-A7 | NUT, hex., steel, #14 "-20, V6” across flats, | Each | nd eee > ae Lease Pee ee | * 
PS 3,” thick, finish zine plate with cronak 
I treatment. (Dwg. No. 43A-3141). 
Te ees | 6L3504-20E-A7 | NUT, hex., steel, #14 "-20, 7%" across flats,| Each} 24 |.......... a ere 
PS | 3." thick, finish with zinc plate cronak 
treatment. (Dwg. No. 434-3140). 
| fd a nen ee 6L3504-20E-A7 | NUT, hex., steel, #14 ’-20, 1%” across flats,| Each| 32 |.......... Bs oped Gitano a 
I 34,” thick, finish zine plate with cronak 
CU treatment. (Dwg. No. 43A-1330) 
RT 
FM 
id Cae eee Coe 6L3504-20E-A7 | NUT, hex., steel, #144 °-20 thread. (Dwg. | Each 3 bscdle OS dy est . 
No. 125X-1016). | 
T | bait sedera lites: 6L3504—285 NUT, hex., steel, clamp, #14°-28, 7” | Each el eee * | . 
| thick. (Dwg. No. 125X-88). | 
BY Wes cir te test 6L3505-18E1 NUT, hex., steel, #546"-18 thread. (Dwg. | Each : a ee ie ee ee * 
No. 125X-1017). | 
1) Ea Deanne Pree 6L3506-16Z-B11 | NUT, hex., steel, #2¢°-16 thread, !46” | Each Be Wosceahcc! eons ore tes cat . 
across flats, Irodite finish. (Dwg. No. 
43A-1328). 
MES: fi ihe ocd 6L3507-14Z2 NUT, hex., steel, #7(6"-14 x thread 759”, | Each }o.o..20/.0000..... Oy i el tee dee + 
Irodite finish. (Dwg. No. 43A-3945). | 
AS aetebea sce 6L3508-13E1 NUT, hex., steel, #!)°-13 thread. (Dwg. | Each yn ee De oll gaddevl eucdeades . 
No. 125X-1019). 
EL? “isehwaden tee: 6L3510-115 NUT, hex., 54-11 thread, heavy steel, | Each Bo MWiaeatees BY NOC actos . 
semi-finish, American standard. (Dwg. 
No. 125X-410). 
OPS clicstowtete dh ches 6L3658-13 NUT, steel, 34” x 179", with 144” dia. x | Each Be Wsteasd2: Be eae eee . 
56” thick flange. (De. No. 125X-260). 
Mi’ ices: 6Z2385.2 NUT, lock. (Dwg. No. A-3G—-4070)........ | SE 1 a Eee (Pn Ue Nene i nem ne sd 
I | lea deccoszsecntks 6L2382-1.1 NUT, lock, type 4AN-3066-10. (Dwg. | Each Joo). sseoal a eaetene ealente . 
No. A-38G-4039). 
1: a 61L3706-32E1 NUT, wing, steel, #6-32, M46” acress ! Each A Re MS eee os ee - 
wings, !!” high, finish zinc plate with 
cronak treatment. (Dwg. No. A-43k- 
3930). : 
He, pxadecdecthistca st 6L3808- 13 NUT, wing, malleable iron, }y°-13 thread. Each O Mazaus Pr bseauceds Pi tie oe 
(Dwg. No. 125X-379). | | | 
niddintetadeestae. 6L974--32E1 PIN, cotter, steel, 46” dia. x 15” long. , Each /........... eee eae, . be dea testes * 


| (Dwg. No. 125X-1029). | | | 


Name of part and description 


eA ne AGS SS TS PSA <P PT PS Os EAE EF CCE) AACR 


Com | symbol stock Now 

ponent 
a eee ane 6L974-6-48E1 
Cae eee. 6L974-6-64E1 
Op Vice ayeeachces 6L974-8-64 
ie dete kei 6L974-12-80 
Oe  Wesexe nsteuaas. 6L3928-96 
NT Enon orem 6L3923-12 
fn Peer 2A43459-24A/P1 
TO phelecetecs 6Z7545-1 
A Hee reett eat 6Z7056-3 
| Sea Pacem reN 6L3928-21-1 
f Gal Recourse rere 6L3928-17.7 
Me ee esas tedstee 2Z7056-—4 
a eae 6L3946-9-1 
fecatastieteecaue? 6L3945-11-1 
He Wideesieneeste2. 6L3950-30-1 
Teas 6L3943-8P 
We | Niepceduetoesene! 6L3943-12P 
TP) desist 6L3948-22-1 
eae renee ay 6L3912-20E1 
if eae ere rene rneee 6L3913-20E1 

CU" Paes 3G1100-112 


PIN, cotter, steel, 3g” dia. x 3%” long. 
(Dwg. No. 125X-1030). 


PIN, cotter, steel, 34” dia. x 1” long. 
(Dwg. No. 125X-1031). 


PIN, cotter, steel, 44° dia. x 1” long. 
(Dwg. No. 125X-459 9). 


PIN, cotter, stainless steel, 34" dia. x1’ 
long. (Dwg. No. 125X-467). 


PIN, detecting, 6” long x 44” dia. (Dwg. 
No. 125X-662). 


PIN, drill rod, .188” dia. x 34” long. (Dwg. 


No. 125X-161 ). 


PIN, eccentric, steel, 41346" long, 7%" hex. 
head, 4" long, i? small dia., 136” 
long, dia. 4%” eccentricity. (Dwg. No. 
125 <-355). 


PIN, hinge, steel, 54” dia. x 2” Jong, f° 
groove, 4%” from each end, 60° chamfer 
on each end. (Dwg. No. 125X-82), 


PIN, leg extension, steel, 74” dia., head 
ag ia., shank 51%’ ‘long with steel 
chain, 834” long, and: cotter pin 1’ x %” 
(stainless steel). No. 125X-261). 


16" dia. x 11144” long, 
sigh long, 60° cone top. 


rc locatin , stee 
(Dwe. Oe Oe 125X- 


PIN, ean steel, 14” dia. x 115g” lon 
shank 1%" di ed. 


ia. X '% ° iene. top tappe 
(Dwg. * 125X-30). 


PIN, lower strut, steel, 74” dia., head 
4," dia., shank 40° tapered end, over- 
all length 35%” with steel chain and 
cotter pin. (Dwg. No. 125X-111). 


PIN, slotted head, S.A.E. 2330 heat- 
treated steel 34-24 thread, 3¢” dia. x 
194” long. (Dwg. No. 125X-596). 


PIN, steel, 4” dia., head .246” dia., body 
ag long, #46 a 14” from end. (Dwg. 
No. 125 


PIN, steel “4” dia., head 5g" dia., shank 
60° ta. r, 4%” groove at end 9g" long. 
(Dwa. PND. 125X-41). 


PIN, steel, dowel, 4%” x 14’. 
125X-1032 ). 


PIN, steel, 46" x 34”. 
1033). 


(Dwg. No. 
(Dwg. No. 125X- 


PIN, steel, hardened, 44” dia. x 113g” 
long, i,” dia. shank 356” long. (Dwg. 
No. 125X-359). 


PIN, steel, taper, 2/0 x 4’. 
125X-1 026). 


PIN, steel, taper, #3 x 114’. 
125X-1028). 


PLATE, mycalex, 4” x 144" x 7”, type 
B. R. C. (Dwg. A-7A-3688). 


(Dwg. No. 


(Dwg. No. 
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Signe! Corre ni Quan Depo 
rel woe | me | mpg | ce emsenmeemn | Opt | een OME! oat | se |e stock No. Name of part and description nee per oth pa priate 
ponent meas | equip 1st 2nd 
ech ech 
M si3..uehou............| 2Z7093-6 PLATE, washer, steel, 44” (.062”) x 334” | Each A esac a ere eae | be Dodens + 
x2% ae %" apart. (Dwg. No. 
eer 
ty cecccecseccessee.| 86L4044-1B RIVET, bronze, round head, 4%’ x 1”. | Each 6. ceed an See Ee . 
(Dwg. No. 125X-—1025). 
A (ee Pete 6L4355-5 RIVET, iron, round head, 4” x 14”. | Each Oe eae Be eral tea ta . 
(Dwg. No. 125X-1024). | 
Me Wie czasccos coset 6L4043-6 RIVET, round head, bronze, %" x 5g”. | Each 6 |... BS eae ae bd 
(Dwg. No. 125X-1023). 
1 rs 2Z8807-56 SPACER, steel, %"° ID x %@° thick x | Each 4 Joc... ae Caen Deere * 
1%" OD, Irodite finish. (Dwg. No. 
A-3C-2544). 
FM |o2... 6L7632-8.9SE-1 | SCREW, B. H. M. steel, #6-32 threadx | Each| 7 |.......... a eee ee * 
RT %’" long, finish zinc plate with cronak 
treatment. (Dwg. No. 32F6-3083). 
RE Wiskeee 6L6632-9.8Z-2 | SCREW, B. H. M. steel, #6-32 thread x | Each ) a ae a See ea ers * 
%’ long, Ircdite fnish. (Dwg. No. 
32F6-—3689). 
FM  |.....0....00..---- 6L6632-10.8SE-1| SCREW, B. H. M. steel, 6-32 thread x | Each OF Wes eete a (Carte aS * 


a long, finish zinc plate with cronak 
treatment. (Dwg. No. 32F6-3040). 


RT , |..................| 6L6632-11.8SE-1| SCREW, B. H. M. steel, #6-32 thread x | Each 7 ae eee sa | meine DTA . 
11,” long, finish zinc ae ole with cronak 
treatment. (Dwg. No. 32F6-2938). 


FOE: iciciectee: 6L6832-3-8SE-1 | SCREW, B. H. M. steel, #8-32 thread x | Each . | ae Sees (Eee * 
4%” long, finish zinc plate with cronak 
treatment. (Dwg. No. 32F8-1599). 


De Wecetesecetaee 6L6832-4.8SE-1 | SCREW, B. H. M. steel, #8-32 thread x | Each san eee Be elegance ° 
RT yy’ long, finish zinc plate with cronak 
treatment. (Dwg. No. 32F8-2655). 
YY aero 6L6832-4.8Z-2 SCREW, B. H. M. steel aan thread x | Each! 60 |.......... se aR cre . 
FM yy’ long, Irodite finish. Dwg. No. 
AN 32F8-2655). 
RT 
Deets oat 6L6832-5.8Z-2 SCREW, B. H. M. steel, #8-32 thread x | Each an oe a ERE ee eee : 
56” long, Irodite finish. (Dwg. No. 
32F8-2726). 
| ne erent we ae 6L6832-5.8SE-1 | SCREW, B. H. M. steel, #8-32 thread x | Each| 18 |.......... D Nhaesceeee|eeascanees $ 
RT 546” long, finish zinc pla te with cronak 
treatment. (Dwg. No. 32F8-2726). 
ne eee eee: 6L6832-2.8SE-1 | SCREW, B. H. M. brass, #8-32 thread x | Each De tee sate) OR Wetsisanaul aati, . 
34” long. (Dwg. No. 125X-1039). 
©) 5 aly roe eee 6L6832-6.8SE-1 | SCREW, B. H. M. steel, #8-32 thread x | Each! 71. |.......... Pe Oh Slept tae taales . 
I 34” long, finish zinc plate with cronak 
RT treatment. (Dwg. No. 32F8-2725). 
PS 
BG i heccustedeetade 6L6832-6.8Z-2 SCREW, B. H. M. steel, #8-32 thread x | Each Geta: saa RE | NOC RRRS . 
3” long, Irodite finish. (Dwg. No. | 
32F8-2725). a 3 
BM. |lceceeccke: 6L6832-7.8SE-1 | SCREW, B. H. M. steel, #8-32 thread x | Each Be ek D lreeaabsl etesatens : 
YK” long, Irodite finish. (Dwg. No. 
32F8-2727). 
RT Ione 6L6832-7.8SE-1 | SCREW, B. H. M. steel, #8-32 thread x | Each} 2. .......... se eee ee | 


| 1%" long, finish zine plate with cronak | : 
treatment. (Dwg. No. 32F8-2727). 
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roel senha gi yank wre Name of part and deacription i vee per et | och stock 
ponent meas | equip Ist | 2nd | | 
| ech ech es 
Tanai 6L6632-16SE1 | SCREW, F. H. M. steel, 6-32 thread x | Each| 4 lots ee | * 
1” long. (Dwg. No. 125X-1040). | 
CUP Vircnznccs, 6L6832-4Z-2 | SCREW, F. H. M. steel, #8-32 threadx | Each! 3 |...) * |/ 0 
\y" long, Irodite finish. (Dwg. No. | 
32B8-3308). | ; 
Re idee 6L6832-5SE-1 SCREW, F. H. M. steel, #8-32 thread x | Each > Aan aera © Netto | . 
54,” long, finish zinc plate with cronak 
treatment. (Dwg. No. 32B8-3250). | | | 
©) UD eee ee 6L6832-6.1SE-1 | SCREW, F. H. M. steel, #8-32 thread x | Each a eee Be ees Mis Oe 
RT 33” long, finish zinc plate with cronak ~ 
treatment. (Dwg. No. 32B8-2678). | | 
OO i cee ee 6L7032-6SE1 SCREW, F. H. M. steel, #10-32 thread x | Each 7 aa eee . Ce AMED 
| ; 4%” long. (Dwg. No. 125X-1042). | 
FM |....0........0--- 6L6632.9Z2 SCREW, F. H. M. steel, #6-32 thread x | Each Be cunt See biecuneed | : 
%6" long, Irodite finish, (Dwg. No. | 
32B6-4168). | 
SG Meneses 6L7224-14Z-1 | SCREW, F.H. M. steel, #12-24 thread x | Each| 40 |occc)occ | ccc coeceee. ie 
%" long, Irodite finish. (Dwg. No. : 
39B12-3576). | | | 
AP Wee acter es 6L7920-8-42.815 | SCREW, 3%” hex. head, S.A.E. x 1315 | Each 4 ll. OY, Wisteceacee eek : 
(C.M.S.), 14”-20 thread, overall length | | | 
254". (Dwg. No. 125X-464). | 
er 6L6440-13.2Z-2 | SCREW, oval H. M. steel, #440 thread | Each; 4. |.......... at eee | eae tes a) = 
x 18” long, Irodite finish. (Dwg. No. 
3214-2831). | 
ae eee 6L6832-6.2Z-2 | SCREW, oval, H. M. steel, #8-32 thread | Each| 4 |.......... Oe Me Meee densa | . 
x 3%’ jong, Irodite finish. (Dwg. No. 
32D8-3431). | | 
i ee ee 6L15008-12 | SCREW, overall length 34’, 375” maxi- | Each| 1. |.......... Oo eae! ‘le 
mum dia., slotted head, #8-32 thread | 
x 4” thread portion. (Dwg. No. A-30- 
3437). | 
Te ketene totes 6L6632-8.1S SCREW, R. H. M. steel, #6-32 thread x | Each} 2 .......... a See ee | * 
4” long. (Dwg. No. 125X-1043). | 
j ena een 6L6632-10.18 SCREW, R. H. M. steel, 6-32 thread...... Each ET Uses tec! | bee taeg! ¢ 
CO sets wind tee 6L18504-3.42B {| SCREW, set, Allen head, steel, #8-32 | Each Ge cass: wegen. ne j * 
RT thread x %” long, finish black oxidize. 
(Dwg. No. A-52A-463). | 
ae ee 6L18508-6.42B | SCREW, set, Allen head, steel, #8-32| Each! 1 |.......... ‘ aces . 
thread x 34” long, finish black oxidize. | 
(Dwg. No. A-52A-704). | 
a ae 6L18508-4.42B | SCREW, set, Allen head, steel, #8-32| Each| 5 |....... WON ce || ‘ 
RT thread x 1/" long, finish black oxidize. | 
(Dwg. No. A-52A-703). | | 
Oe: + WeReegtaceastas 6L18604—4.8 1- SCREW, set, hollow points, steel, 44”-20 | Each @ jlo. A RRS OED * 
HEI thread x 1g” long. (Dwg. No. 125X- | 
1034). | 
Te hide ce 6L18604-6.81- | SCREW, set, hollow point, steel, 4°-20 | Each} 2 |.......... Wet 
HE] thread x 34” long. (Dwg. No. 125X- , 
1035). | 
OL « 5. doesn ey: 6L18605-6.81- | SCREW, set, hollow point, steel, 54”"-18 | Each | a [sore MM ecceetces | ne eatates ° 
HE]1 thread x 34” long. (Dwg. No. 125X- 
1036). | 
We “(eee 6L18606-8.81- | SCREW, set, hollow point, steel, $g’-16 | Each D geek . a 
HE] thread x 14” long. (Dwg. No. 125X- | | | 
1037). 
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Maj Ref al C * Unit | Quan oe | 8rd 4th | Depot 
Com symbol eee No" Name of part and description of per ech ech | stock 
ponent meas | equip Ist | 2nd | 
ech 
FM |... 6L18604- SCREW, headless, set, screwdriver slot, | Each | TA | eater a ee ee * 
16.31SO \%’-20 thread x 1” long, Irodite finish. 
(Dwg. No. A-52A-3868). 
fia eens eee 6L18604-6.9B- | SCREW, set, Here head, steel, 144°-20 | Each > aa eee MU ecinell notes ‘ 
El thread x ad ong. (Dwg. No. 125X- 
ete et ciece 6L18604-10-1.95 gi al set, steel, 4" square head, 44”- | Each je areas eve tees | ete . 
thread, if ‘dog point 444” ‘long. 
(Dw. No. ax oieit 
Oe Wess tea acca 6L15632-7 SCREW, shoulder, 5%” dia. head, slotted, | Each y a ees Oo wee ae. : 
steel, #6-32 thread, '4¢,” dia. shoulder, 
Ye” long. (Dwg. No. 125X-528). 
T vessaeeeeeeeeee-..| 6L1554-17.18 SCREW, shoulder, 14” dia. head, slotted, | Each 2 al ee: ide) Caen Erne * 
steel, 14 ’-20 thread, 56” dia. shoulder, 
114” long. (Dwg. No. 125X-454). 
Oe Wade Sine herrea 6L6637-8.1 SCREW, .138” dia. head, slotted, brass, | Each O ees ¢ ‘ 
#6-32 thread x Ye” long. (Dwg. No. 
125X-475). 
| EE Pee eee ere 6L18506- SCREW, special, 24” long, cold drawn | Each etc Jamal) OLD one cere ‘ 
6.3RZ2 steel filister, #6-32 thread. (Dwg. No. 
A-3F-3314). 
| S| (teat areca 6L7911.46.81S SCREW, steel, S.A.E. x 13815 (C.M.X.), | Each a ee Oe neta teak + 
54” -11 thread, 16" dia. shank, 74” hex. 
head, 27%” overall length. (Dwg. No. 
125X-33). 
12, (El (eee ree 6L18508-9-1.810 |; SCREW, 7%” hex. head, steel, screw- | Each; 16 |.......... a) DO : 
driver slot. shoulder under head, yr 
dia. x a long, Irodite finish, type 
B.R (Dwg. No. A-3F-3612 12), 
CU) Waaswies ee | 6L17112-22.3Z2 | SCREW, “thumb”, knurled head, .625” | Each OF Vitel ssi GEREN OR Rene ete . 
| long, #12-24 x, 796" long. (Dwg. No. 
A-3F-1422). 
CU ated saecsaaieae! 6L17006-17 eae “thumb”, steel, overall length | Each 4 |e. rs ae eee ee * 
head is knurled iy,” dia. x 3” 
hone threaded #6-32, shank has a 
097” dia., type B. R. C. (Dwg. No. 
| A-3F-2873). | 
ROD? ees nas | 6L4776-13-IN | SCREW, thumb, captive knurled, brass, | Each ran) eee Shee Restne | hase . 
overall length 21¢", head is knurled 
| 32” dia. x 8% ” long; shank is 34” long 
, and has Vi of its length threaded 
#6-32, shank has a .099” dia., type 
B. R. C. (Dwg. No. A-3C-554). 
) CSE Cement eatery 6L17504-28Z2 SCREW, thumb, captive knurled, steel, | Each} 12 an OREN NEE * 
RT | overall length 114", head is knurled, 
PS lo” dia. x 5%’, shank is a long, 
threaded 14 °-28, type B. R. C. (Dwg. 
No. A-31-2782). 
FM |.....c.cccceceeeee 6L6440-5.8Z2 SCREW, B. H. M. steel, #4-40 thread x | Each 3 PA aM ric 2a Rate * 
5%” long, Irodite finish. (Dwg. No. 
| 32F 4-160). 
GU. Westin talstend: 6L6440-5.85E-1 | SCREW, B. H. M. steel, #4-40 thread x | Each| 50 |....... | * coigs Netpareated’. 2% 
RT 516” long, finish zinc plate with cronak 
I | treatment. (Dwg. No. 32F4—-1601). | 
FM [oe | 6L6440-6.8SE-1 SCREW, B. H. M. steel, #4-40 thread x | Fach] 5 [| ce . 
RT * long, Irodite finish. (Dwg. No. | | st 
| | 3SP4- -1603). | | 
Tl enw-neeee 6L6440-6.82-2 | SCREW, B. H. M. steel, #4-40 thread x | Each| 28 |... US fis ee oe te | 
RT | | 3,” long, finish zinc plate with cronak | | | | 
PS | treatment. (Dwg. No. 32F4-1603). | | 
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mee ce Re nc rm Nm oc nn mE OEE EEE ES 


Com. ||) caymbol |) ttoek No. 
ponent 

Re? Vie eu teds | 6L6440-17.1Z-2 
RE | dace oe 6L6632-3.1SE-1 

BF. Wee teee 6L6632-4.8Z-2 
RT 

We. ee cecene os 6L6632-4.8SE-1 
RT 

PS 

FM Un... eee 6L6632-—5.1Z-2 
RT 

CUO ieee i 6L6632-5.SSE-1 
RT 

PS 

CU. Faokecopse. 6L6632-6.8SE-1 
RT 

I 

De eee 6L6632-6.8Z-2 
RT 

PM. «couse 6L6632-7.8SE-1 

DT  eeseveceoeet 6L6632-7.8SE-1 

Tn ee eset Be 6L6832-8.8SE-1 
RT 

PS 

EM: \iccbsccccw, 6L6832-10.8SE-1 
PS 

PS>. dectinciinds 6L6832-12.8SE-1 
CUE dakteuaccnct 6L6832-12.8SE-1 
CW) VW aeSacaeioce’ 6L6832-32.8SE-1 
PM ices 6L7032-5.8SE-1 
SG 

Re token eet: 6L7032-5.8SE-1 
i Ebsiseuesttaet 6L7032-6.8Z-2 
CU. Meet a cn: 6L7032-6.8SE~1 
RT 

PS 

I 


Name of part and description 


SCREW, B. H. M. steel, #4—40 thread x 
1144” long, Irodite finish. (Dwg. No. 
32F4-3186). 


SCREW, B. H. M. steel, #6-32 thread x 
4” long, finish zinc plate with cronak 
treatmer.t. (Dwg. No. 32F6—-2138). 


SCREW, B. H. M. steel, 6-32 thread x 
yr long, Irodite finish. (Dwg. No. 
32F6-2649). 


SCREW, B. H. M. steel, #6-32 thread x 
\y" long, finish zinc plate with cronak 
treatment. (Dwg. No. 32F6-2649). 


SCREW, B. H. M. steel, #6-32 thread x 
5%,” long, Irodite finish. (Dwg. No. 
32F6-2652). 


SCREW, B. H. M. steel, #6—32 thread x 
5” long, finish zinc plate with cronak 
treatment. (Dwg. No. 32F6-2652). 


SCREW, B. H. M. steel, #6-32 thread x 
34" long, finish zinc plate with cronak 
treatment. (Dwg. No. 32F6-2654). 


SCREW, B. H. M. steel, 6-32 thread x 
3%” long, Irodite finish. (Dwg. No. 
32F6-2654). 


SCREW, B. H. M. steel, #6-32 thread x 
4” long, Irodite finish. (Dwg. No. 
32F6-2939). 


SCREW, B. H. M. steel, #6—-32 thread x 
y" long, finish zine plate with cronak 
treatment. (Dwg. No. 32F6-2939). 


SCREW, B. H. M. steel, #8-32 thread x 
leo’ long, finish zinc plate with cronak 
treatment. (Dwg. No. 32F8-3322). 


SCREW, B. H. M. steel, #8-32 thread x 
54” long, finish zinc plate with cronak 
treatment. (Dwg. No. 32F8-3505). 


SCREW, B. H. M. steel, #8-32 thread x 
34” Iceng, *nish zine plate with cronak 
treatmert. (Dwg. No. 32F8-3657). 


SCREW, B. H. M. steel, #8-32 thread x 
14" long. (Dwg. No. 32F8-3919). 


SCREW, B. H. M. steel, #8-32 thread x 
2” long, finish zinc 
treatment. (Dwg. No. 32F8-4128). 


SCREW, B. H. M. steel, #10-32 thread x 
546” long, Irodite finish. (Dwg. No. 
32F 10-3046). 


SCREW, B. H. M. steel, 10-32 thread x 
54,” long, finish zinc plate with cronak 
treatment. (Dwg. No. 32F10-3046). 


SCREW, B. H. M. steel, #10-32 thread x 
34” long, Irodite finish. (Dwg. No. 
32F 10-2724). 


SCREW, B. H. M. steel, #10-32 thread x 
34° long, finish zinc plate with cronak 
treatment. (Dwg. No. 32F10-2724). 


plate with cronak ~ 


Each 


Each 


Each 


Each 


Each 


Each 


Each 


Each 


21 


ee 


weer serene 


eee eee 


woaetarere 


woneeacere 


ee. ty 


we eevaseee 


ewnatweees! 


Pere. ee ers 


ee fn 


Sa ee 2 ed 


Fe waw ht erens seen wmarene 


tA ee eervewe 


Ce a 


ie ee ee eee 


SRM eeMt eee coweweereva 





symbol. stock No. Name of part and description 





a ED | eee aE | GD EES 


| CREE) Weeereen renee 6L7032-7 .8SE-1 | SCREW, B. H. M. steel, 10-32 thread x | Each y San eee ag PEETEED (er erm : 
iy” long, finish zinc plate with cronak 
treatment. (Dwg. No. 32F10-2728). 


eee ete eet 6L7032-7.8Z-2 | SCREW, B. H. M. steel, $10-32 thread x | Each? 37 [oj 0 * [ol ® 
iy” long, Irodite finish. (Dwg. No. 
32F 10-2728). 


E Pilate tae 6L7024-8.8Z-2 | SCREW, B. H. M. steel, #10-24 thread x | Each Be eet OF Heel cece “P 
14” long, Irodite finish. (Dwg. No. | 
32F 10-3061). 


pout mare ..| 6L7032-8.8Z-2 | SCREW, B. H. M. steel, $10-32 thread x Each Be eae) OR Pe Ge tl A 
14" long, Irodite finish. (Dwg. No. | 
32F10-3915). 


eee 6L7032-8.8SE-1 | SCREW, B. H. M. steel, $10-32 thread x | Each) 16 [.0) © [ope 
14” long, finish zinc plate with cronak | 
treatment. (Dwg. No. 32F10-3915). 





wesesssseeeeeee...| 017032-18.8SE-1 | SCREW, binder head, machine, steel, _ Each Ye ener aie NORCO Da Pe: : 
#10-32 thread x 144” long, finish zinc 
late with cronak treatment. (Dwg. 





piecsune tees Rad 6L7224-10.8S SCREW, binder head, machine, steel, | Each 2 i Oe ies coh ioe oa 
$12-24 thread x 54” long, Irodite finish. 
(Dwg. No. 32A12-4174). 


ck asteneas endl 6L4768-17 SCREW, captive, steel, 1%” knurled, | Each’ J [ow % Llp 
#8-32 thread x 1144” long. (Dwg. No. 
A-3F-3487). 


uceaetsaeiee, 6L4776-18-1E1 | SCREW, captive, 34’-16 thread x 15g” | Each Aik nen ARR SEER, OE Ne! eT ee 
long. (Dwg. No. A-3F-3414). 


wacesececcesees-..| 6L4768—46S SCREW, captive, 34” hex. head, steel, | Each ya eee © slesetesgealaveasnate 
14"-13 thread, overall length 27%”. 
(Dwg. No. 125X-50). 


ee 6L4778-54 SCREW, captive, 3{” hex. head, steel 
14°-13 thread, .406” dia. shank overall 
fength 33%”. (Dwg. No. 125X402). 


ot aarsedeneete 6L4904-7 .32 SCREW, cap, 1%” hex. head, steel, 4 °~-32 | Each | A) ee (ME An (A Pe 
thread, ee length 44”. (Dwg. No. 
77). 


Each Be Veo Mie eect adie: 


125X—477 


‘cau saapeelidiees 6L4904-10E1 SCREW, cap, hex. head, steel, 4%°-20 | Each; 15 (ow) 8 fo 
tee x 54” long. (Dwg. No. 125X- 
59). 


ans OE rea 6L4904-14E1 SCREW, cap, hex. head, steel, 144 ’-20 | Each Bb. e Oe ee Saale be 
(cou x K" long. (Dwg. No. 125X- 
1 : 


4 kame eee reeererrr a 6L4904-20E1 SCREW, cap, hex. head, steel, 4%” long. | Each 7 ae eee ai etree ee ee ‘ 
(Dwg. No. 125X-1061). 


SCREW, cap, hex. head, steel, 14’-20 | Each V teess: aan | (ereaeten Preece * 
ice 114” long. (Dwg. No. 125X- 
1062). 


SCREW, cap, hex. head, steel, 5°-18 | Each| 12 |.......... eS Vs Xcrandes Nagase - 
toca x 3%” long. (Dwg. No. 125X- 
1 ; 


SCREW, cap, hex, head, steel, 5%”’-18 | Each 2 Win deeell 3 * Hise * 
Paria x 74" long. (Dwg. No. 125X- 
1 ; 


SCREW, cap, hex. head, steel, 5°-18 | Each j San ee aE Ree ec 
thread x 2" long. (Dwg. No. 125X- 
1065). | 


T —_ |... -sannceneeneee ee 6L4905-12E1 


T | erence reeeeecerse 6L4905-14E1 


4 Lame (eee retro on 614905-32E1 


a a 
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Major Ref Signal Corps Unit | Quan | 
Com- symbol stock No. Name of part and description of per ech | ech 
ponent meas | equip | Ist | 2nd | | 


—_———S ee ee 


c Nie arene ee eee 6L4906-10E1 SCREW, cap, hex. head, steel, 3,°-16 
ani x 5%” long. (Dwg. No. 125X- 
1 . 


Oe iets 6L4906-12E1 ‘SCREW, cap, hex. head, steel, 34”-16 
thread x 34” long. (Dwg. No. 125X- 
1067). 


Bs Weta ieee ce! 6L7924-6.13.81S | SCREW, cap, %" hex. head, steel, 33 ”-24 
thread x 134” long. (Dwg. No. 125X-36). 


WEE Wek geass 6L4906-14E1 | SCREW, cap, hex. head, steel, 34°-16 
thread x 4%” long. (Dwg. No. 125X- 


Peer. Pee eee eee 


we meee ewe tte eee 


Each Ce] eee ” 


Each ae eon ‘ 


Each| 18 |.......... ; te 


1068). 


Sioa tence erence see 6L4906-16E1 SCREW, cap, hex. head, steel, 3, °-16 
thread x 1” long. (Dwg. No. 125X- 
1069). 


We, ticeccieedu dS 6L4906-36E1 SCREW, cap, hex. head, steel, 34°-16 
thread x 214” long. (Dwg. No. 125X- 
1070). 


Me bcgesteceses Sates §L4908-20E1 SCREW, cap, hex. head, steel, 14°-13 
fora. x 144” long. (Dwg. No. 125X- 
1071). 


OD Wise let tecewee 6L4910-11E1 SCREW, cap, 
con x 2” long. (Dwg. No. 125X- 
1072). 


SG eter ect: 6L4450-5.35E-1 | SCREW, fil. head, machine, steel, 44-40 
x 54” long, finish zinc plate with cronak 
treatment. (Dwg. No. 32C4-4661). 


Each ) Mie neers * 
Oe? Weeettas manent 6L7032-6.3SE1 | SCREW, fil. head, machine, steel, #10-32 | Each 2 . 


Each! 12 |........ . 


hex. head, steel, 54°-11 | Each % | eee * 


thread x 3g” long. (Dwg. No.125X-| | | | 
1055). 


MS Wvessiesnciatome 6L7032-8.3SE1 | SCREW, fil. H. M., steel, 14 "-20 thread 
x 14” long. (Dwg. No. 125X-1057). 


Me, Sat ck mee 6L7920-4-10.3E1 | SCREW, fil., H. M. steel, 14 ’-20 thread 
x 54” long. (Dwg. No. 125X-1058). 


RT Uj...uw.........) 6L6440-25E-1 SCREW, flat, H. M. steel, #4-40 thread 
x 14” long, finish zinc plate with cronak 
treatment. (Dwg. No. 32134-2940). 


Each 7 a eee : 








| F 
Each De Mca g.chtee + ° 
Each 6 |......... _s | 
| ! 








OME: Net iced, 6L6640-48Z-2 SCREW, flat, H. M. steel, #4-40 thread 
x 14” long, Irodite fnish. (Dwg. No. 
32B4-3307). 


RT f..................| 6L6440-3.8Z-2 | SCREW, flat, H. M. steel, #4-40 thread 
x 346" long, Irodite finish. (Dwg. No. 
32B4-3574). 


OG Meee Ls 61.6440-5SE-1 SCREW, flat, H. M. steel, #4-40 thread 
x 4” long, finish zinc plate with cronak 
treatment. (Dwg. No. 32B4-2878). 


CU inate pee 6L6440-8SE-1 SCREW, flat, H. M. steel, #4-40 thread 
x !4” long, finish zinc plate with cronak 
treatment. (Dwg. No. 32B4—4554). 


CUe Witenes! 6L6632-4.1SE-1| SCREW, F. H. M. steel, #6-32 thread x 
\{” long, finish zinc plate with cronak 
treatment. (Dwg. No. 32B6-3921). 


OU Hise etal e 6L6632-5Z-1 SCREW, F. H. M. steel, #6-32 thread x 
54,” long, finish zine plate with cronak 
treatment. (Dwg. No. 32B6-3920). 


|< 3d Cia: Eee 6L6632-6SE-1 SCREW, F. H. M. steel, 46-32 thread x 
7 | 3¢” long, finish zine plate with cronak 
| , treatment. (Dwg. No. 32B6-3387). 





Fach 2 Nees . 
Each 7 Seas ee ee . 
Each , re . 
Each 8 ees 
Each| 4 = [.......... Be eee 7 : 
Each 7 ant ene © jonas ae A 


| 
Each O° Westies © omic, © 
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Maj Ref Signal Co 
ronal symbol more No 
ponent 

T tS aici 6L6832-4.1S 

a ee 6L6832-6.1S 
ot ee ee: 6L6832-8.1S 

sa ee 6L6832-10.1S 

4 aT ee 6L6832-18.1 

i: ene 6L7032-6.1S 

an ee 6L7032-8.18 

| nl ee 6L7032-10.18 
BS eos 6L7224-7.1SE-1 
Te “tite pans 6L7224-12.18 
AS) a 6L7928-4-6.1SE1 
Bet ee toe 6L7920-4-9.1SE1 
12) a 6L7928-4-10.1Z2 
M 

1) Se eee 6L7928-4-12.8Z2 
SW eccaie 6L7918-5-16.1E1 
Se eee 6L72104Z2 

PM> hee dove 6L72104E1 

RI 

I 

PS 

CO? Vesper cea 6L72106E1 

I 

PS. 

RT 

| Gi 0 a epee rene 6L72108E1 

RT 

PS 

I 

CU. Mache 6L72110E1 

I 

RT 

PS 


Name of part and description 


SCREW, R. H. M. steel, #8-32 thread x 
\y" long. (Dwg. No. 125X-1045). 


SCREW, R. H. M. steel, #8-32 thread x 
36” long. (Dwg. No. 125X-1046). 


SCREW, R. H. M. steel, 48-32 thread x 
16” long. (Dwg. No. 125X-1047). 


SCREW, R. H. M. steel, #8-32 thread x 
54” long. (Dwg. No. 125X-1048). 


SCREW, R. H. M. brass, #8-32 thread x 
1” long. (Dwg. No. 125X-1050). 


SCREW, R. H. M. steel, #10-32 thread x 


3g” long. (Dwg. 


SCREW, R. H. M. 
(Dwg. 


SCREW, R. H. M. 
54” long. (Dwg. 


14” long. 


No. 125X-1051). 


steel, #10—32 thread x 
No. 125X-1052). 


steel, 410-32 thread x 
No. 125X-1053). 


SCREW, R. H. M. steel, #12-24 thread x 
Ke" long, finish zinc plate with cronak 
treatment. (Dwg. No. 32A12-3877). 


SCREW, R. H. M. steel, #12-24 thread x 
34” long. (Dwg. No. 125X-1054). 


SCREW, R. H. M. steel, 14 ’-28 thread x 
34” long, finish zinc plate with cronak 
treatment. (Dwg. No. 32A15-3861). 


SCREW, R. H. M. steel, 14”-20 thread x 
%" long, finish zinc plate with cronak 
treatment. (Dwg. No. 32A14-3429). 


SCREW, R. H. M. steel, 44-28 thread x 
34” long, Irodite finish. (Dwg. No. 
32A 15-4170). 


SCREW, R. H. M. steel, 14 "-28 thread x 
34” long, Irodite finish. (Dwg. No. 
32A 15-4171). 


Ste R. H. M. steel, 3’-18 thread x 
" long, finish zinc plate with cronak 
eas (Dwg. No. A-3F-42-09). 


WASHER, lock, external tooth, steel, $4” 
(.2816”) OD for #4 screw, 016" thick, 
Irodite finish, type #1104. (Dwg. No. 
28A-185). 


WASHER, lock, external tooth, steel, 9’ 
(.2816”) ’OD for #4 screw, 016" thick, 
finish zinc plate with cronak treatment, 
type #1104. (Dwg. No. 28A-185). 


WASHER, lock, external tooth, steel, 5/6’ 
(.3125”) ‘OD for #6 screw, 018" thick, 
cronak treatment, type #1106. (Dwg. 

No. 28A-16). 


WASHER, lock, external tooth, steel, 34” 
(.375") OD for #8 screw, 021" thick, 
finish zinc plate with cronak treatment, 
type #1108. (Dwg. No. 28A-116). 


| WASHER, lock, external tooth, steel, 3” 


(.4062 ”) ‘OD for #10 screw, 022" thick, 
finish zinc plate with cronak treatment, 
type #41110. (Dwg. No. 28A-347). 


Each 


Each 


Each 


Each 


Each 


Each 


Each 


Each 


Each 


Each 


Each 


Each 


Each 


Each 


Each 


Each 


Each 


Each 


reer tT Prd 


woee eecreoe 


wreceacece 


woe + Bereee 


woeceucess 


womrwarsee 


eeowoerers 


ee 








eee) Pe eee Sees 


ee es ee es 


we ecemeces| conceorves 


ween eneces| on-.@neeen 


eee. sere te 


waccwoeoce| cc cmwenen 


fi ee 


weaceasees 


woe eworen 


ee 


ween eorrre 


waewearess 


were emasee 





sence wore 
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Co symbol 
ponent 
) (ey aeerne tr mererece 6L72112E1 
RYT. enceee ..| 6L72114E1 
SG 
CU -scessueoten tas 6L72204Z2 
RT 
CUP Vee: 6L72206Z2 
RT 
PS 
I 
| (ens eae epeenre 6L72208Z2 
PS 
M 
a iewesetea hate 6L72210Z2 
PS 
oe Sata eae 6L72214E1 
RT 
| 5 6 Dean eee eee, 6L72114E1 
PS 
FM _is.............-... 6L71004E1 
RT 
I 
PS 
TL»  “NscSdzagaboet tess: 6L70008P 
1 A een er 6L70008-1 
ME Wor, cutee sa 6L70010P 
Wescabedsspanewwsas 6L70012P 
Me ladikdecae xd 6L71004 
Te - ledaseteterea cys 6L7 1004 
ee Worst ecgteiee 6L71005P 
Oe lasgodehaaaetbens 6L71006P 
| 6L71006Z-2 


Name of part and description 


WASHER, lock, external tooth, steel, 
4" (.4687") OD for #12 screw, .022 


hick, finish zinc plate with cronak 
ere ar Catalog 112. (Dwg. No. 
28A-3427). 


bray lock, external tooth, steel, 14m 
00”) OD for \{" screw, 025" thi 
mish zinc plate with cronak treatment, 
type #1114. (Dwg. No. 28A-990). 


WASHER, lock, internal tooth, steel, 
114," (2556 ") OD for #4 screw, .016 
thick, finish Irodite finish, type #1204. 
(Dwg. No. 28B-476). 


WASHER, lock, internal tooth, steel 
%” (.2816") OD for #6 screw, 018" 
thick, finish Irodite finish, type #1206 
(Dwg. No. 28B-55). 


WASHER, lock, internal. tooth, steel, 
ag,” (3281) OD for #8 screw, .020 
thick, Irodite finish, type #1208. (Dwg. 
No. 98B-643). 


ASHER, lock, internal tooth, steel, 
%” OD for #10 screw, .021” thick, Iro- 
dite finish, Pe #1210. (Dwg. No. 
28B-644). 


WASHER, lock, internal panes steel hick. 
(.600”) OD for 4%" screw, 
Irodite finish, type #1214. “Dwe. No. 
28B—2302). 


| WASHER Lock, internal tooth, steel, 3" 


500”). OD for \y" screw, 024” thic 
nish zinc plate with cronak treatment, 
type #1214. (Dwg. No. 28B-2302). 


WASHER, lock, split, wee fs. (.4375°) 
et for 4%" screw, V6 S.A.E. 
Hele ts zinc plate Rate cronak 

decoy est (Dwg. No. A~-28C-323). 


WASHER, lock, steel, #8, (.164”). (Dwg. 
No. 125X-1001). 


WASHER, lock, steel, S. T. #8, (.164”), 
le” thick, ly,” wall, Trodite finish. (Dwg. 
No. 28C-2599 99). 


WASHER, lock, steel, #10, .200’ ID x 
325" OD. (Dwg. No. 125%-1002). 


WASHER, lock, steel, #12, 7@” ID x 14” 
OD. (Dwg. No. 125X-1003). 


WASHER, lock, steel, S. T. 4%” (.250”), 
ly,” thick, 34” wall, Irodite finish. (Dwg. 
No. 28C-2107 07). 


WASHER, lock, steel, 14” (.250”). (Dwg. 
No. 125X-1004). 


WASHER, lock, steel, 5", *4%”" OD x 
' 34° thick. (Dwg. No. 125X-1005). 


WASHER, lock, steel, 3g” (.375"). (Dwg. 
No. 125X-1 1006). 


| 
WASHER, lock, steel, 8S. T 36" (. 375”), 


30" thick, wall 134°, Inodite te finish. (Dwg. 


No. A-28C-1 
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Each 


Each 
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Each 
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Each 


Each 
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Ref 
symbol ° 


Signal Corps 
stock No. 


6L71008Z 


6L71008P 


Cor emeccoeocveasece 


6L71010P 


sarees ccoueroesene 


6L70008-2B 


ew ereeeeaereounesoe 


6L71005E1 


See erersesecsseree 


mw eemeseecocssoore 
Oe Oe eM ee eeeneeeeee| coma m ewan cess eneEreterserereeee 
2c Coors caseveroe 
Pow ewwenreoseveeese 


Cee H OS een avesereen 


ere reece eevee aneaue 


weer aevenmecoeree 
we reveesavesccooose 
were Pemovecocsocnne 
Ce eeenerevacensonn 


Come SHererseeererse 


eccceewacoosnavece 
awccceversoceccses 
woereaceccareccnze 
Preyer reer) 
we cc ewe ecceceworne 


wee eteeaseroesusees 


Name of part and description 


Mbvias lock, steel, S. T. 6” co) 
A thiol, zinc plated. (Dwg. No. A- 


WASHER, lock, steel, 14” (.500”). (Dwg. 
No. 125X-1007). 


WASHER, lock, steel, 5%” (.655") ID. 
(Dwg. No. 125X-1008). 


WASHER, lock, phosphor bronze, #8, 
4g,” thick. (Dwg. No. 125X-506). 


WASHER, lock, zinc 
cronak Depcaled S loee 
1781). 


WASHER, lock 
type #1112. (Dee. No. 
WASHER, lock, 
ish. (Dwg. No. 
WASHER, lock, 
ish. (Dwg. No. 


late with 
o. A-28C- 


Irodite finish), 
28A-3427). 


t, Irodite fin- 
Me bahay ). 


lit, 34", Irodite fin- 
-28 -1776). 


lit, 4%”, Irodite fin- 
-28C-3946). 


WASHER, locking, special, 134” 
slot is 231" wide, washer has a Biri 
tion 5g” at right angle to its face, type 
B.R.C. (Dwg. No. A-29A-2822). 


Merce retaining, steel, 1}4” dia. 
” thick, with pin 0937" dia. x ib? 
(oe. (Dwg. No. 125X-206). 


WASHER, rubber. (Dwg. No. A-25G- 
4037). 


WASHER, lock, 
ish. (Dwg. No. 


WASHER, rubber. (Dwg. No. 25G- 
4036). 


WASHER pect 16” x .453” x 56”, 
Irodite finish. (Dwg. No. A-3C-3940). 


WASHER, spacer, 146" x 34” x .390” ID, 
Irodite finish. (Dwg. No. A-3C-3938). 


WASHER, spring, .260” ID x 14” thick, 
phosphor bronze, 4%" os type $3559. 
(Dwg. No. A-29E-466 


WASHER, steel, #6 (.138"), 54” ID x 
8%” OD. (Dwg. No. 125X-1009). 


WASHER, steel, #10, .200" ID x .325” 
OD. (Dwg. No. 125X-1010). 


Wane steel, #12, .226” ID x .351” 


. (Dwg. No. 125X-1011). 


WASHER, oe $4" (.375"). (Dwg. No. 
125X-10 


WASHER, steel, 


1380” ID x ¥” OD x 
031” thick. 


(Dwg. No. B-29B-237). 


WASHER, steel, .147” ID x .875” OD x 
le” thi ck, finish zinc plate with cronak 
treatment. (Dwg. No. B-29A-3216). 
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Com: | -agebel | eto Nor 
ponent 
4 an eC eS | 6L58027-1 
ES. ezacdecnces 6L58023-3E1 
PS 
RT 
CU: 4 es 6L58023-8E1 
PS 
M J oonceeeccecceceeee 6L58023-1Z-—2 
| Sn eee eect ees 6L58024E 1-1 
RY? feicciins: 6L58024E1-2 
Te. Wests 6L58024-5 
SW peste 6L58026E1 
NE leceetos 6L58026-42Z2 
¢ 
| a Pen ere 6L58037E1 
1, Ae | een eee 6L58028-4Z-—2 
DE tcatshctalecs 6L58029-1Z-2 
| 
NE heteecceceste 6L58024-8 
WE Netto | 6L58026-5 
MC. latseece es 6L58038-2 
|) GUM Canoe ete RR are 6L58040 
Mo leessautce 6L71016 
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Name of part and description 


WASHER. steel, 1%" OD x 184” ID x 
ly” thick, close type, t “Schenec- 
tady’’, series 2. ( WE. No. 125X-42). 


WASHER, steel, .173” ID x .312” OD x 
.031” thick, finish zinc plate with cro- 
nak treatment. (Dwg. No. B-29A-3507). 


WASHER, steel, .173” ID x .375° OD x 
.031” thick, finish zinc plate with cro- 
nak treatment. (Dwg. No. B-29A-2165). 


WASHER, steel, .173” ID x .500” OD x 
050” thick, Irodite finish. (Dwg. No. 
B-29A-4 169). 


WASHER, steel, .218” ID x .375” OD x 
.031° thick, finish zinc plate with cro- 
nak treatment. (Dwg. No. B-29A-3501). 


WASHER, steel, 44” ID x .4875” OD x 
le” t thick, finish zinc plate with cronak 
treatment. (Dwg. No. B-29A-3776). 


WASHER steel, 1%," ID x .4375” OD x 
“" thick. (Dwg. No. 125X-591). 


WASHER, steel, 3g” ID x 54” OD, finish 
zinc plate with cronak treatment. (Dwg. 
No. B-29A-3757). 


WASHER, steel, 244,” ID x 2” OD x 54,” 
ey Irodite finish. (Dwg. No. B-29A- 
102 


WASHER, steel, 437” ID x .687” OD x 
025” thick, finish zinc plate with cro- 
nak treatment. (Dwg. No. B-29A-3251). 


WASHER, steel, 4%” ID x 113” OD x 
54,” thick, Irodite finish. (Dwg. No. 
B-29A- ~4172). 

WASHER, steel, 46” ID x 3” OD x .093” 
nas Irodite finish. (Dwg. No. B-29A- 

2105). 

WASHER, stecl, 3%” x YW’ x 062’, Iro- 
dite finish. (Dwg. No. B-29A-4175). 
WASHER, steel, 24g” OD x .390” ID x 
.093” thick, Irodite finish. (Dwg. No. 

B-29A-3926). 


WASHER, steel, 254” x .093’, Irodite 
finish. (Dwg. No. B-29A-4076). 


WASHER, steel. (Dwg. No. B-29A- 
4024). 


WASHER, steel. (Dwg. No. B-29A- 
4167). 
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